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1 arnborough , Liu;  land,  is  world  to 
nowned  for  its  t'lomual  i nt  o mat  iona  1 
air  show  featuring  a public  display  of 
a wide  variety  of  military  and  civil  air 
craft  from  virtually  every  nation  in- 
volved m aircraft  production.  Recent 
displays  covered  the  gamut  from  the  Con- 
corde SSL  to  the  highly  classified  SR- 
7 1 reconnaissance  aircraft.  The  organi- 
zation sponsoring  the  air  show  is  the 
Roval  Aircraft  establishment,  which  has 
its  main  facility  at  Parnborough.  RAP 
ts  one  of  the  world's  foremost  areospace 
research  centers  and  dates  back  to  lS^S 
when  the  British  War  Office  sponsored 
the  formation  of  the  Balloon  inuipment 
Store.  The  Store  was  the  embryo  organi- 
zation from  which  both  the  RAF  and  the 
Roval  Air  force  directly  grew.  Its  mis 
s ion  was  to  demonstrate  the  use  of  obser- 
vation balloons  in  various  mi ti tare  ex- 
ercises. In  190J  the  Balloon  Store  he 
gan  work  on  powered  aircraft  and  its 
location  moved  from  the  Woolwich  Arsenal 
to  Farnborough.  In  1908  the  first 
British  airplane  was  built  and  flown 
there.  The  aircraft  was  a power-driven 
man-carrying  biplane  and  traveled  a dis- 
tance of  49b  yds . Aviation  research  con- 
tinued, and  in  1918  part  of  the  original 
Balloon  Store  officially  became  the  RAF. 

lodav , RA1  is  the  Air  Systems  l stab 
lishment  of  the  Ministry  of  Defence  (MOP) 
with  overall  responsibility  for  the  con 
duct  and  co-ordination  of  research  and 
development  in  all  military  aerospace 
activities  except  engines  and  radar.  RA1 
also  provides  support  for  civil  aviation 
and  space  programs  with  the  funding  being 
provided  primarily  by  the  department 
of  Industry  tl'OI).  In  many  cases  when 
research  programs  serve  both  defense 
and  civil  interests,  they  are  iointly 
funded.  The  primary  mission  of  the 
I s t ab  1 i shine  nt  is  to  develop  and  maintain 
an  expertise  over  a wide  range  of  disci 
plines  that  are  fundamental  to  aerospace 
technology.  Lh i s expertise  is  deplored 
in  a variety  of  tasks  in  support  of 
the  military  services,  government  agen- 
cies, and  industry.  It  extends  front 
research  and  the  conceptual  stages  of 


aerospace  projects  to  the  evolution  of 
new  operational  techniques  and  the 
trouble-shooting  of  programs  i it  service. 
Particular  emphasis  is  placed  on  the  rap 
id  and  effective  transfer  of  technology 
to  industry. 

During  the  1950s,  research  and  di- 
ve topment  on  missiles  at  RA1  laid  the 
foundation  for  the  entry  of  the  UK  into 
the  space  age.  An  offshoot  of  this  orig- 
inal R ti P was  the  Skylark  upper  atmosphere 
sounding  rocket  that  is  still  in  produc- 
tion and  one  of  the  bread-and-butter  pro- 
grams for  British  Aerospace.  Later, 
work  on  ballistic  missiles  saw  the  dovel 
opment  of  the  Black  Arrow  rocket,  a three 
stage  vehicle  capable  of  placing  a small 
payload  in  low  earth  orbit.  The  Black 
Arrow  program  was  terminated  in  1971 
after  the  successful  launch  of  a Pk  tech- 
nology satellite.  This  RAP  satellite, 
named  Prospevo,  had  a mass  of  bb  kg  and 
was  placed  in  a 544  s 15T\A  km  orbit. 

Its  mission  was  to  test  a new  type  of 
solar  cell  and  thermal  coating,  measure 
in  icromet eor  i to  fluxes,  and  demonstrate 
the  Pk 1 s ability  to  orbit  a satellite. 
Since  19b’,  RAP  has  played  a leading  role 
in  the  development  and  operation  of  a 
number  of  research  satellites  as  part 
of  both  Pk  and  collaborative  programs, 
and  the  British  defense  communications 
satellite,  Skvnet  , launched  in  19"’4. 

The  scientific  staff  of  RAT  is  cur- 
rently grouped  into  la  technical  depart 
ments  under  three  deputy  directors  with 
each  department  comprised  of  about  IIP' 
scientists  and  engineers.  The  Space 
Department  is  divided  into  four  major 
divisions:  Space  Systems;  1 lectronic 

and  Data  Handling;  Propulsion;  and  Opto 
Mechanical.  About  701  of  the  technical 
staff  is  involved  in  programs  directly 
related  to  space  science  and  technology, 
and  the  remaining  5lH  is  working  on 
space  related  programs  including  laser 
gyros,  fiber  optics,  cockpit  displays, 
and  ir  propagation.  In  the  area  of  di 
red  tv  related  satellite  technology, 
heavy  emphasis  is  being  placed  on  com- 
munications and  remote  sensing  payloads, 
electrothermal  hydrazine  thrusters, 
solid-state  sensors,  NATO  1 V satellite 
system  analysis,  and  NAYSTAR  iPoP  global 
positioning  satellite  system)  vulnera 
i'ilitv  analysis.  Lest  facilities  include 
three  thermal  vacuum  chambers,  a large 
Area  Pulsed  Solar  Simulator  (l.APSS)  fa 
cility,  a magnetic  test  laboratory,  a 
satellite  attitude-control  test  labora 
torv,  and  a star-sensor  test  facility. 
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Contact  for  the  UK”  in  this  regard. 

DOI  has  stimulated  this  interest  as  a 
result  of  its  participation  in  the  ISA 
remote  sensing  program.  \bout  a rear 
ago,  ISA  started  looking  for  luropean 
satellite  ground  stations  that  could  re 
ceive  and  analyze  data  from  suctr  remote 
sensing  satellites  as  SI  ASAP,  I ANl'SAP, 
and  Ml  PPOSAP.  The  UK  had  such  a f.u  i l ity 
at  Oakhanger  that  had  been  used  in  con 
iunction  with  the  now  defunct  Skynet 
program.  lhe  facility,  which  is  under 
the  control  of  MOO,  has  been  "donated" 
to  RAI  m pursuit  of  its  ..nil  remote 
sensing  program.  It  is  current  lv  being 
modified  to  receive  the  appropi  rati1  data 
and  to  teed  this  to  a computer  analysis 
t'.u  ilitc  being  added  at  RAI  . RAI  will 
be  responsible  for  taking  the  data  and 
stimulating  interest  in  its  use  by  var 
ions  customers  in  the  UK. 

lhe  trends  evidenced  by  R\l ' s re- 
mote sensing  program  are  encouraging  in 
that  thev  could  lead  to  a cent rali  red 
national  space  program  with  a planned 
direction  under  one  on  t i 1 1 such  as  CMS 
in  I ranee  and  HF\ 1 R in  Uermanv.  RAI 
ceit.iinlx  has  the  experience  and  ox 
peitise  to  assume  such  a role  which 
would  be  good  not  onlv  for  itself  but 
also  for  the  British  space  industry 
i feeling  widespread  within  the  UK 
pace  community.  I Robert  t\ . Rost  ron ' 
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In  earlv  April  the  UK's  Institute 
of  Acoustics  l I0A1  held  two  highly  sue 
cess ful  meetings  which  clearly  demon 
strated  its  growing  stature  and  capabil 
ity.  The  Annual  Spring  Meeting  on 
1-'  April  at  Cambridge  emphasized  the 
fields  of  Aerodynamic  Noise,  Vibration 
and  Acoustics,  building  Acoustics,  and 
Speech  Research.  The  second  meeting 
on  10  and  11  April  was  at  the  Imperial 
College  of  Science  and  Technology  in 
London  on  the  subject  of  Sound  Propaga- 
tion and  Underwater  Systems. 

burlier  i'Sfli  articles  130-12:545 
and  31-0:2451  have  outlined  the  growth 
and  development  of  the  10A  in  terms 


oi'  membership,  organization  and  activity. 
Particular  note  was  made  of  the  success 
ful  Spring  Meeting  held  at  Bath  in  April 
l'1'".  lhis  year's  Spring  Meeting,  at 
tended  by  one  of  us  ( \WP 1 , moved  the 
li’A  on  to  new  heights.  Thanks  to  the 
energy  and  enthusiasm  of  the  local  organ 
i or.  Prof,  d.l . Pfowe s -K i 1 1 iams . and 
the  support  of  Prof.  Sir  dames  i.ighthill, 
IRS,  the  1 0A  achieved  its  most  success 
ful  and  rewarding  general  meeting. 
Attendance  at  Cambridge  reached  250 
as  compared  with  150  at  Bath.  Whereas 
Bath  was  very  much  a UK  meeting,  about 
1 in'  of  the  Cambridge  attendees  were 
from  overseas  including  the  US,  Scan 
danavia,  the  Benelux  countries,  the 
1 RC. , 1 ranee,  Poland,  t lie  USSR,  and 
Singapore.  A total  of  150  papers  were 
delivered  as  compared  with  40,  and  of 
these  1 in  5 were  by  overseas  contribu- 
tors. lour  parallel  sessions  were  re 
United  to  complete  the  program  in  its 
scheduled  three  days. 

As  at  Bath,  a series  of  invited 
lectures  were  included  in  such  a manner 
that  they  did  not  conflict  with  regular 
sessions.  Speakers  were:  Or.  P.  ball 
side  lllniv.  of  Cambridge',  "Speech  Re- 
search and  the  Handicapped";  Prof.  R.B. 
Newman  (Harvard  Univ.  and  Mil),  "To  Hear 
or  Not  to  Hear";  Prof.  Sir  dames  1 ight- 
hill  lUniv.  of  Cambridge',  "Acoustical 
Streaming";  and  Prof.  M.  lleckl  (lech, 
llniv,  of  Berlin',  "bxcitation  and  I'amping 
of  Plate  A ihr.it  ion  hv  Moving  Media." 

To  these  lectures  must  be  added  the 
Presidential  Address  given  hv  Prof. 

I .R.  Dobbs  (Bedford  College,  London' 
entitled  "The  Inaudible  Helium  Quintet," 
and  the  Rayleigh  lecture,  "Acoustics 
and  the  Ocean,"  delivered  bv  Academician 
I .M.  B rekhovs k i kh  of  the  USSR  on  the 
occasion  of  the  award  to  him  of  the 
lOA’s  premier  Medal  for  his  outstanding 
contributions  to  wave  theory.  Brokhov 
shikh  is  well  known  in  the  West  for 
his  authoritative  books,  I'.i.vn  :»i  : 

..  civ.:'  YrJ!,:  which  was  first  translated 
into  Inglish  in  IPoO,  and  : •.-•..i i'ea 
. t no  i’.'iu'i,  ll0"41,  which  he  edited. 

He  is  Chairman  of  both  the  USSR's  Acad 
emy  of  Science  Scientific  Council  on 
Acoustics  and  of  its  Oceanologica 1 
Comm i ss i on. 

Unfortunately  the  onlv  hitch  at 
the  Meeting  was  associated  with  Brek 
hovskikh's  attendance.  To  start  the 
meeting  with  a hang  the  Award  was  to 
have  been  the  opening  event,  blit  the 
time  arrived  and  Brekhovskikh  was  still 
in  Moscow.  While  the  organizers  took 
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it  .ill  in  thru  st  rule,  rescheduling 
the  Award  for  the  afternoon  of  the  nth 
after  his  arrival,  Brekhovskikh  missed 
anions  other  sessions  a short  one  on 
underwater  sound  planned  to  follow  his 
talk  on  the  first  morning.  l'his  "hap 
penmg”  or  "nonhappen  ins"  1 s worthv 
of  note  as  a guide  to  other  meeting 
organisers  who  ma\  have  similar  designs. 

So  attempt  will  he  made  to  review 
the  l '0  papers.  rhex  are  to  he  printed 
as  extended  summaries  in  an  annual  issue 
ot  li'A  Proceed ings  , which  will  replace 
a loose-leaf  collection  of  summaries 
previously  issued  to  members  on  an 
availability  basis.  Some  comment  on 
Brekhovsk i kh ' s paper  is  in  order,  how 
ever,  since  when  it  appears  it  will 
he  in  a long-promised  volume  of  Special 
lectures.  His  talk  differed  somewhat 
from  the  paper,  "Hie  Ocean  as  an  \coiis 
tical  Medium,"  he  gave  in  duly  Id” 
at  the  >>th  Internat  iona  1 Congress  in 
Acoustics  m Madrid,  in  being  more  con 
coined  with  Russian  research  in  the 
field  and  b\  being  a more  personal 
ac  conn  t . 

After  acknowledging  the  award  on 
behalf  of  both  his  colleagues  and  him 
self  f o r work  o v e r a AS- v o a r p e r i od , 
he  noted  that  USSR  study  on  propagation 
of  sound  in  the  sea  started  in  the  Black 
Sea  in  1'U.'  when  it  was  aimed  at  devel 
oping  methods  of  countering  Herman  mines, 
these  experiments  were  paralleled  hi 
the  initiation  ot  theoretical  work 
on  layered  media.  Work  in  the  Japanese 
Sea  in  l"lh  led  to  the  "discovery"  of 
sound  channeling  due  to  upward  ref rac 
t ion  and  repeated  reflection  from  the 
surface.  this  was  considered  analogous 
to  the  whispering  gallerv  effect,  K.n 
leigh's  theory  of  which  was  applied 
to  the  explanation  of  some  of  the  phe 
nomena  observed  in  the  channel,  for 
example,  the  pulse  shape  received  at 
a distance  which  exhibits  a slow  tiso 
in  intensity  and  a rapid  cut-off. 
Brokhovsk i kh  expressed  continuing  in 
forest  in  the  whispering  gallery  effect 
and  cited  as  examples  St.  Paul's  in 
london,  the  San  Sun  i benches  in  Potsdam, 
and  the  lemple  of  Heaven  i u Peking. 

In  IHM'  svstemat  n USSR  ocean  research 
began  in  the  Atlantic.  After  discussing 
a tvpical  transmission  run  from  a shal 
low  source  to  a deeper  receiver  showing 
the  importance  of  both  bottom  reflection 
and  convergent  tones  (at  approx,  SS, 
l 10 , 1 bS . . . kml  , he  considered  the  effects 
ot  individual  ocean  features,  o.g., 
the  primary  dependence  of  bottom  reflee 


t ion  Iverticall  on  bottom  relief  rathei 
than  on  material,  and  the  Jependen.e 
of  back-scat  ter  mg  on  frequency  and  an 
gle  for  a relatively  smooth  bottom,  with 
little  dependence  on  angle  for  a rough 
one,  following  with  sea-surface  scat 
tering  and  the  development  of  theory 
for  the  case  where  the  scale  of  rough 
ness  is  large  compared  with  the  wave 
length,  he  went  on  to  talk  of  scattering 
lavers  and  of  their  diurnal  migration, 
and  how  the  contributors  could  be  sop 
arated  bv  the  use  of  various  frequencies 
into  fish  dimensions  on  a basis  of  res 
onance.  His  examples  showed  fish  of 
different  dimensions  moving  in  opposite 
d i r e c t ions. 

He  concluded  his  talk  with  an  in 
dication  of  current  research  interest, 
noting  especially  topics  associated  with 
the  changing  ocean  structure  along  a 
transmission  path  including  iiiesosculo 
eddies  of  J-AOO-km  dimension,  internal 
waves  in  the  deep  ocean,  and  fine  strm 
ture.  finally,  he  stressed  the  impor 
t .nice  of  currents,  long  considered  uu 
important  acoustically,  emphasising 
the  significance  of  gradients  rather  than 
absolute  velocity,  e.g.,  in  the  sound- 
speed  profile. 

•Vs  noted  above,  the  i uwibr  i Jge  meet 
mg  included  a short  underwater  sound 
session  which  was  very  largely  devoted 
to  radiation  topics.  lhe  first  paper 
on  this  subject  was  h\  M.J.  I.irwickcr 
l Admiral t\  Underwater  Weapons  1st., 
1'ortland,  I’orset  , l'k'  who  discussed  spa 
tial  sampling  and  measurement  error 
criteria  applicable  to  the  determination 
of  the  radiated  field  from  a vibrating 
structure  as  deduced  from  measurements 
i'ii  a nonplanar  surface  surrounding  the 
structure.  I'r.  freedman  U'onsul  taut  , 
Wovmouth,  Dorset)  then  derived  asvmptot 
ic  expressions  for  the  pulsed  field  of 
i baffled  circular  piston  that  can  ho 
used  m the  near  and  far  fields  down 
to  pulse  lengths  of  a few  cvcles.  Dr. 
M.\.  Sw  inbanks  p-VRl'  ltd.,  Glasgow, 
and  now  of  limits  College,  i’.imbridgol 
followed  with  an  elegant  discussion  of 
mechanisms  of  sound  radiation  from  rib- 
bed plate  frame  structures,  of  the  dor 
nation  of  expressions  for  the  summed 
output  of  transducer  arrays  positioned 
on  the  frames  of  periodically  ribbed 
structures,  and  of  a simple  technique 
for  monitoring  ii. Imt  ion  omitted  bv  the 
structure  based  on  v'easuremont  s at 
the  frames.  All  these  topics  tended 
to  be  c lose  1 \ related  t o the  A.B.  Wood 
Modal  Address  to  be  given  the  following 
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vu'ck  m London  be  Prof.  P.K.  St  epatti  -.hen 
of  the  Univ.  of  Rhode  Island,  Kingston. 
Stmilarlv,  the  Hrekhovshikh  address  was 
much  more  closelv  related  to  the  content 
of  the  London  meeting  than  to  the  t'arn 
bridge  one.  However,  protocol  probable 
ruled  otherwise,  and  certainly  both  ad 
dresses  could  not  have  been  given  in 
London,  although  that  would  have  been 
an  ideal  solution  to  the  underwater 
commit n i t v . 

•>e  move  onto  London,  where  the 
meeting  was  in  the  able  hands  of  Or. 

R.H.  Clarke  of  the  electrical  engineering 
Department  of  Imperial.  fhe  lOA’s  tin 
derwater  \coustic  Croup  has  a reputation 
for  successful  meeting  organi za t i on , 
and  this  one  was  no  exception,  being 
m its  way  as  impressive  as  the  earlier 
meeting  held  in  Cambridge.  Over  100 
attended  with  about  1 in  ' from  overseas 
(from  the  IIS,  Canada,  the  IRC.,  Holland, 
Denmark,  trance,  and  Spain,  with  Brok 
hovskikh  from  the  USSR1  . The  si  papers 
were  admirable  programmed  for  the  maximum 
interaction  into  t>  sessions  covering 
Svstems;  the  Ocean;  Shallow  Water;  The 
ories  of  Propaga t ion  , fluctuations  and 
\rravs;  Underwater  Noise;  and  Detection 
and  estimation.  The  papers  offered  a 
comprehensive  review  of  the  subject, 
and  Clarke  is  to  be  congratulated  on 
his  success  m bringing  them  together 
for  it  is  unlikelv  that  they  could  have 
been  a chance  Collection.  Here  all  at 
tendees  were  exposed  to  the  full  spectrum 
of  the  subject  as  the  papers  were  pro 
seated  sequent i a 1 lv.  Although  attendance 
was  large,  it  was  not  great  enough  to 
dampen  livelv  interaction  and  discussion, 
and  attendance  and  discussion  remained 
at  a remarkablx  high  level  to  the  end. 
Undoubtedly,  because  of  a major  effort 
on  the  part  of  Clarke,  supported  by  the 
Underwater  Acoustics  Group,  a preprinted 
book  of  extended  summaries,  including 
diagrams,  of  virtually  all  the  contribu- 
tions was  available  to  the  attendees 
on  arrival  and  provided  a valuable  op- 
portunity for  preview  and  postmortem 
discussion  and  review.  Copies  of  this 
collation  are  available  from  the  Secre- 
tary, The  Institute  of  Acoustics,  1 ’ 
Belgrave  Square,  London  SK1X  8Q\  at  a 
nominal  charge. 

In  view  of  the  availability  of  this 
text  for  the  specialist,  we  will  restrict 
our  discussion  of  the  papers  to  a few- 
representative  ones  and  to  some  general 
remarks  on  some  of  the  subject  areas. 

The  meeting  opened  with  an  excellent 
systems  paper,  "Reconciling  the  Acoustic 


factors  m the  GLORIA  Sonar  Design," 
given  by  Pr.  J.S.M.  Rushv  of  the  Insti 
tute  of  Oceanographic  Sciences  (10S, 
Kormlev,  Surrey,  UK1.  The  current  sue 
cess  of  this  system  as  GLORIA  II  has 
been  outlined  recently  (*GA  xl-ll:l4M. 
Rusbv  traced  the  GLORIA  development  from 
desires  in  the  earlv  oOs  to  extend  to 
the  deep  ocean  the  capabilities  then 
available,  hv  using  h i gh- f requeue  \ ■-  Lit- 
scan  sonar,  of  obtaining  sonographic 
recordings  of  the  features  of  the  sea 
bottom  on  the  Continental  Shelf.  Out 
lining  the  various  acoustic  factors  in 
voiced,  he  noted  critical  factors  such 
as  refraction  that  had  dictated  arrav 
depth,  indicated  areas  in  which  it  had 
been  necessary  to  obtain  additional  re 
search  information  such  as  on  cavitation 
thresholds,  and  proceeded  to  discuss 
other  factors  where  because  of  conflict 
i ng  requirements  it  had  been  necessan 
to  compromise,  for  example  between 
acoustic  power  and  arrav  dimensions. 

I'll  is  had  led  to  the  choice  of  t» . S kll: 
as  the  operating  frequence.  \ GLORIA  1 
system  was  successfully  used  from  1 46P 
to  IP’S  when  manv  of  its  components  were 
utilized  in  the  much  improved  and  more 
easily  handled  GLORIA  11  system. 

The  theory  of  fluctuations  and  the 
effect  of  ocean  fluctuations  on  acoustic- 
propagation  received  very  special  at  ten 
tion,  reflecting  in  part  Glarke's  inter- 
ests in  and  contributions  to  the  field, 
particularly  during  the  period  he  was 
at  NATO’s  SAi'LAN'I  ASH'  Research  Gent  re 
in  La  Spezia.  (R.H.  Glarke,  "Develop- 
ment of  a Theoretical  Model  for  Sound 
Propagation  in  a Deep,  Variable  Ocean," 

S ACLANTCLN  Report  SR-S,  Sept.  IP’4.1 
The  various  theories  of  fluctuation 
formulated  in  advanced  and  complicated 
extensions  of  work  in  the  theoretical 
optics  field  were  discussed  in  some 
depth.  Work  on  characterizing  acoustic 
fluctuations  in  terms  of  the  A-T  plane 
appears  useful  in  parameterizing  past 
experiments  and  very  useful  to  the  do 
sign  of  future  ones.  These  theories 
have  been  reduced  to  equation  form,  and 
certain  restricted  solutions  are  avail- 
able. While  this  work  is  advancing 
rapidly,  solutions  for  real  ocean  condi- 
tions have  vet  to  be  calculated.  Part 
of  the  work  presented  at  the  meeting 
in  this  field  is  already  available  in 
a new  book  by  B.J.  Uscinski  (Univ.  of 
Gamhridgel , Th,-  yt,  -.■rrn  .•/’  fc.t.v  ■ i-.-p.:- 
.'.it  io>:  *t  .Van.:'. —i  .Vc.it  a (McGraw-Hill, 
l‘>7  7),  and  in  two  books  which  are  cur- 
rently in  the  press.  The  first  is  be 
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S.M.  Matt?  lllniv.  of  lain,,  Santa  iruz) 
anJ  others,  ,*i  • . ae.'  >i  'he  jh 

. f'.'-i’t  .if:'"!.'  • • I C’amb  r i dge  Ihiiv. 

Press,  1478),  ami  the  othei  is  edited 
bv  John  A.  DeSanto  (Naval  Researeh  lab 
oratory,  Kashingti.n,  IH'I,  •.  i>:  I.*.-  •<> 

t Top n's  in  .•■••••  ■■  ■ ■.• , Vo l . ", 

Sp r inger-Ver  1 ag  Heidelberg,  10"8).  ill 
three  authors  were  among  the  contributors 
at  the  meeting. 

Array  design  and  the  interaction 
of  arrav  elements  also  received  consider 
able  attention.  A particularly  interest- 
ing A.B.  hood  address  given  by  Stepanishen 
reviewed  the  theory  of  impulse  responsi 
methods  that  are  useful  for  evaluating 
the  transient  and  harmonic  radiation 
from  or  to  acoustic  arrays.  fhe  theory 
can  account  for  self-  and  mutual-imped- 
ances in  a simple  wa\  so  that  the  effect- 
of  the  interactions  for  wideband  signals 
on  arrav  design  can  be  evaluated.  Step 
anishen’s  review  of  a field  to  which 
he  has  contributed  so  much  left  no  ques 
t ion  as  to  the  appropriateness  of  the 
lOA's  award.  lhe  hood  Medal  and  Price 
is  awarded  annually  for  distinguished 
work  in  the  application  of  acoustics, 
preferably  in  connection  with  the  sea, 
to  a person  who  is  preferably  under  55 
\ rs  of  age.  It  is  given  in  alternate 
years  to  a citizen  of  the  UK  and  to  a 
citizen  of  N.  America  ithe  UvV  or  Panada). 

A strong  group  of  five  papers  on 
the  experimental  determination  and  the- 
ory of  underwater  noise  was  led  by  an 
excellent  survey  of  recent  work  and  know 
ledge  of  ambient  noise  in  the  l 0-1 0, 000-H . 
range,  given  bx  1'r.  h.A.  Van  h inkle  | Nava l 
Underwater  Systems  Venter  (MISc)  New 
l.ondon,  CT|.  lwo  sources  predominate — 
surface  agitation,  which  is  highly  wind 
dependent  and  arrives  from  the  near  vert i 
cal,  and  distant  shipping  with  no  wind 
dependence  and  which  arrives  on  near 
horizontal  paths.  After  a detailed  and 
exacting  review  starting  with  earlier 
compilations,  surveys,  and  analyses 
bv  Knudsen  and  henz  and  proceeding  to 
the  more  recent  studies  of  Vidale,  V.P. 
Little,  and  others,  Van  Winkle  discussed 
the  reliability  of  prediction,  and  the 
importance  of  knowledge  of  noise  charac 
t er i s t i cs,  i dent i f ied  specific  limitations 
in  current  knowledge,  and  indicated  moth 
ods  of  overcoming  them.  Stressing  the 
importance  of  background  noise  to  system 
designers,  he  noted  that  after  years 
of  study  there  is  still  a serious  1 ick 
of  data  for  all  geographic  and  weather 
conditions,  and  that  understanding  the 


subtleties  of  the  subject  becomes  more 
important  with  the  need  for  higher  per- 
formance systems. 

All  in  all,  the  Imperial  College 
meeting  with  contributions  from  the  Ilk, 
the  IIS,  ERG,  and  NATO's  SAC1.ASTC1A  was 
highly  successful,  and  a worthy  companion 
to  the  Institute  of  Acoustics  Spring 
Meeting  held  the  previous  week  at  Cam- 
I'  r i dge. 

Since  one  of  us  is  an  Imperial  grad 
unto,  we  will  not  comment  on  the  fac i 1 i 
t ies  made  available  at  each  venue — except 
to  say  that  they  were  superlative.  Stand 
aids  achieved  raised  both  meetings  to 
the  level  of  international  events.  To 
maintain  the  level  achieved  will  call 
for  very  substantial  effort  on  the  part 
of  future  organizers  of  IOA  activities, 
i J.P.  Dugan  and  J . A.  DeSanto,  NU! , and 
\.K.  1'ryce,  ONKI.l 
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Waveguide' 

To  prepare  to  meet  the  then  rapidly 
growing  demand  for  telephone  channels 
when  adequate  optical-fiber  technology 
was  thought  to  be  at  least  two  decades 
off,  the  British  Post  Office  ten  years 
ago  undertook  the  development  of  a mill i 
metric  waveguide  system  (E.W  31-1:25  and 
d-54-"6).  This  system  was  to  begin  by 
linking  Bristol  with  Reading  through  a 
123-km  buried  pipe  of  50-mm  inside  diam- 
eter and  80-Gllz  bandwidth  capable  of  han- 
dling 500,000  two-way  conversations  at 
an  installation  cost  of  i"  million.  Be 
cause  of  the  rapid  progress  in  the  opti- 
cal field  and  because  of  the  slowdown 
in  the  growth  of  telephone  traffic  at- 
tributable to  the  1073  oil  crisis,  plans 
for  this  link  and,  indeed,  for  any  imple- 
mentation of  the  waveguide  technology 
in  Britain  have  been  scrapped.  The  stand- 
ard coaxial -cabl e techniques  will  sut 
fice  until  optical  fibers  can  be  brought 
into  use  several  years  hence. 

An  additional  factor  in  the  demise 
of  the  waveguide  was  the  failure  of  the 
videotelephone  31-0:  2241  to  attract 

any  significant  interest;  because  of  its 
greater  bandwidth  requirements  than  the 
standard  telephone,  it  could  have  repre 
sented  a large  demand  for  channel  capac- 
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it'  Viewdata  '•  > l ~ „’ ) v equ i i t' 

onlv  the  normal  voice  bandwidth,  and 
it  la  long  w 1 1 K "System  \,"  which  rep  re 
-•ents  .i  far-reaching  modernization  am! 
d i g i t a l i za t ion  ot'  the  1 ! K telephone  plant) 
may  fully  employ  the  SO  l’ost  Office  Re- 
search Centre  1 POR  C 1 engineers  who  have 
been  developing  the  wavi  guide  system. 

British  Insulated  Callender's  tables 
ltd.  I RICCI,  which  was  to  produce  the 
waveguide,  will  simply  have  to  shut  down 
the  pilot  plant  it  built,  but  t lie  Marconi 
Company,  winch  was  to  provide  the  trails 
mission  equipment,  should  be  able  to 
sell  a good  deal  of  the  advanced  compo- 
nents it  has  developed  to  the  military 
foi  use  in  other  sophisticated  systems. 

The  series  of  London  lit  Milli  ietrn 
Waveguide  Conferences  in  1959,  l',',i), 
and  1 0 ~b  had  served  to  promote  the  idea 
of  implementing  this  technology.  Ivon 
though  it  became  clear  in  the  19  "Os  that 
this  system  could  at  best  merely  fill 
the  gap  until  optical  fibers  (-  v 31- 
' : J S - and  C-l'-"~)  are  ready  to  begin 
taking  over  the  job  of  wideband  trails- 
mission,  the  PORC  people  involved  in 
the  waveguide  project  are  quite  disap 
pointed,  as  it  had  been  anticipated  that 
lies  abroad  would  provide  a favorable 
foreign -oxchange  contribution  for  Britain, 
the  lesson  of  the  millimetric  waveguide 
is  that  advanced  development  is  stilt 
a gamble,  and  not  everything  that  turns 
out  to  be  possible  will  necessarily  end 
up  being  implemented.  I lie  Post  Office 
deserves  credit  for  recognizing  the  un- 
favorable change  in  the  economics  of 
the  project  and  for  making  the  unpleasant 
hut  inevitable  decision  before  finding 
itself  committed  to  installing  and  main- 
taining -i  unique  IJ.'-km  link  whose  high 
capacity  no  longer  seems  urgently  needed. 

With  luck,  the  export  losses  suffered 
h\  this  project  will  be  more  than  made 
up  bv  CPC,  Plessev,  and  STC,  which  will 
supplv  equipment  for  the  new  approach 
to  telephone  switching,  known  as  "System 
\."  Its  development  cost  is  estimated 
it  ilOP  million  and  its  implementation, 
starting  in  1981,  will  run  to  some  ten 
times  that  much  in  the  UK  alone.  It 
is  being  counted  on  to  yield  large  for 
eign  sales,  but  doubts  have  been  raised 
as  to  whether  it  is  not  already  somewhat 
out  of  date  although  intended  to  continue 
operating  into  tho  next  centurv.  In 
regard  to  Viewdata,  however,  Britain 
clearlv  holds  a leading  position  and 
has  already  succeeded  in  selling  its 


software  to  the  West  orman  Post  >’l  f i»  e 
l w hose  domain  includes  telephones!  fot 
some  hundreds  of  thousands  ot  dollars, 

, \’e 1 son  M.  HI achman ' 
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VI though  it  is  not  easy  to  find 
current  addresses  for  Portugese  depart 
nients  of  electrical  engineering,  a visit 
to  1 isbon  and  Oporto  revealed  that  there 
are  six  universities  with  undergraduate 
programs  in  this  field  as  well  as  some 
graduate  education  and  applied  research, 
aided  in  a number  of  cases  bv  coopera 
tion  with  foreign  organisations.  I he 
great  majority  of  Phi's  are  earned  abroad, 
thus  serving  to  bring  Portugal  the 
latest  knowledge  despite  her  industries’ 
not  vet  offering  the  stimulus  found 
in  more  developed  countries, 

I lecrrical  cngincc ring  i ••  taught 
in  Portugal  principals  at  the  thiiver 
s ity  o f (Vpo rto*  s ! acu  It'  ol  ng  ineei  ■ 
on  Rua  dos  Bragas  and  at  the  ! ‘clinical 
lln  i vers  i t v of  1 isbon,  whose  v ampas  is 
on  V v , Rovisco  Pais  on  the  nort  ieai  ; 
side  of  the  center  of  the  . it'.  \ new 
university  of  I isbon,  the  Un i ver s idade 
Nova,  has  recently  been  st  irted  on  the 
northeast  edge  of  the  citv,  iust  east 
of  the  airport,  on  kjuint.i  do  v’abeio 
in  >'  1 i v a i s , ! lectric.il  engineering 

is  to  he  offered  there  as  well  -is  at 
the  lln  ivers  idade  do  Minho  in  Braga  in 
northern  Portugal  and  at  the  Universi- 
dade  de  Vveiro  midwav  between  Oporto 
and  Coimbra.  I inallv,  the  I’niversitv 
of  Coimbra  (founded  in  I isbon  in  1J901 
i ■ setting  up  a program  in  engineering. 

Phe  rcchnical  University  of  l isbon 
(established  in  1931)  is  a loose  feder 
at  ion  of  schools  of  engineering  and 
other  specialties  not  included  in  the 
classically  oriented  University  of  1 isbon 
(reestablished  in  1911).  five  latter, 
offering  t lie  bachelor's  degree  after 
throe  vears  of  study  and  the  licentiate 
after  two  or  three  additional  vears, 
has,  for  the  most  part,  moved  to  the 
Cidade  Un i vers i t ar i a (University  Citv) 
on  the  north  edge  of  1 isbon,  not  far 
west  of  t lie  airport,  but  its  faculty 
of  Science  remains  near  the  center  o t 
the  citv  at  58  Rua  da  t scola  Politfcnica, 
( Phis  faculty  was  formerly  called  the 
Polytechnic  School.) 

\t  the  technical  University,  once 
a uin  succeeds  in  winning  a teaching 
p it  ion  through  national  compet i t ion , 
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he  enters  another  competition  to  gain 
a part-time  post  at  the  Instituto  Su 
perior  T£>cnico  (1ST),  a large,  separate 
organisation  located  on  the  same  campus. 
As  a result  there  is  a close  tie  between 
the  two  through  their  personnel  as  well 
as  their  proximity.  While  the  Technical 
University  has  7000  undergraduates  who 
will  receive  their  licentiates  in  en- 
gineering after  a five-year  course  (in- 
volving laboratory  work  only  in  the 
last  three  years) , doctorates  are  the 
domain  of  the  Instituto  Superior  T(5cnico, 
and  a portion  of  the  IST's  work  is  de- 
voted to  setting  up  postgraduate  courses 
and  writing  textbooks  for  the  100  doc- 
toral students.  There  is  a desire  among 
the  staff  to  include  industrial  contracts 
as  well  as  a research  program  supported 
by  the  government  through  the  National 
Institute  for  Scientific  Research  (INIC), 
but  industrial  work  is  not  yet  permitted. 

Among  the  electrical  engineering 
groups  at  the  Institute  is  the  Centro 
de  AnSlise  e Processamento  de  Sinais 
(Center  for  the  Analysis  and  Processing 
of  Signals,  CAPS).  The  chairman  of 
its  administrative  committee  is  Prof. 

J.M.  (Fonseca)  Moura,  who  received  his 
PhD  from  MIT.  CAPS  is  organized  along 
five  "lines":  (1)  Signal  analysis, 

(2)  communication  systems,  (3)  control 
systems,  (4)  instrumentation  and  electro- 
acoustics, and  (5)  digital  systems. 

The  electroacoustics  group  under 
Dr.  H.F.  (Onofre)  Moreira  has  an  anechoic 
chamber  with  5 x 3 * 3-m  working  space 
for  such  things  as  microphone  and  loud- 
speaker testing.  This  group  is  collab- 
orating with  the  Swedish  Institute  for 
the  Handicapped  and  has  sent  a team 
of  6 people  to  Stockholm  for  3 months 
to  study  audiology  and  to  become  ac- 
quainted with  Swedish  approaches  to 
the  education  of  deaf  children  so  that 
Portugal  can  initiate  such  a program. 

As  yet  Portugal  does  not  have  any  regu- 
lar acoustics  course,  but  the  CAPS  is 
developing  a graduate  course.  Stand- 
ards, training,  and  development  work 
will  be  undertaken  in  audiometry  and 
auditory  prostheses. 

The  control-systems  group  consists 
of  five  or  six  people  working  under 
Moura  on  nonlinear  and  recursive  linear 
filters,  with  a variety  of  applications 
such  as  Portugal's  economy  and  the  con- 
trol of  pollution  in  lakes  and  rivers 
as  well  as  power-supply  rectifier  con- 
trol and  Kalman-Bucy  filtering  for  pas- 
sive Doppler  navigation. 


The  s ignal -analys is  group  has  two 
PhD's  carrying  on  higher-order  correla- 
tion analysis  to  obtain  the  bispectra 
and  trispectra  of  seismic  signals.  They 
collaborate  with  the  Civil  F.nginecring 
laboratory  on  soil  mechanics  and  dams, 
since  the  level  of  the  impounded  water 
is  a stochastic  process.  In  addition, 
they  are  concerned  with  pattern  recog- 
nition and  with  filters  of  various 
kinds — digital  and  analogue,  infinite 
and  finite  impulse  response.  Prof.  A. 
(Gomes)  Cerveira,  has  recently  left  this 
group  and  the  Technical  University  to 
join  the  Departmento  de  E:  genharia  In- 
formdtica  (Information  Engineering)  of 
the  Universidade  Nova,  where  he  is  now 
organizing  undergraduate  courses. 

The  digital  group,  headed  by  Dr. 
Guilherme  Arroz,  provides  supporting 
services  for  CAPS  and  for  the  other 
research  laboratories  of  the  1ST,  such 
as  the  Centro  de  Ffsica  Atdmica  e Molec- 
ular (application  of  microprocessors), 
the  Centro  de  Qulmica  Estructural  (cir- 
cuitry for  positioning  x-ray  beams), 
the  Centro  de  Qufmica-Ffs ica , and  the 
Centro  de  Ffsica  Molecular,  as  well  as 
for  outside  research  laboratories  like 
the  Laboratdrio  de  Psicclogia  M6dica 
(tape  recording  of  EEGs).  The  group 
has  Hewlett-Packard  and  Wang  minicompu- 
ters, and  they  are  to  have  access  to 
a larger  CDC  computer. 

The  communication-system  group  is 
primarily  concerned  with  antennas  and 
propagation,  including  underwater  sound- 
propagation  as  well  as  Beverage,  reac- 
tive-plane, and  wideband  VHF-UHF  antennas. 
This  group  is  also  working  on  the  equal- 
ization of  channels  for  data  transmission. 
Prof.  Manuel  J.  (Petronv)  Abreu  Faro 
holds  the  chair  of  Telecommunication 
at  the  Technical  University.  His  1ST 
research  involves  radio  propagation  and 
wave  generation,  including  the  effect 
of  rain  on  TV  microwave  transmission. 

At  the  University  of  Oporto  (founded 
in  1911)  Prof.  Auxiliar  (Ass't  Prof.) 

Jos6  (Diogo)  Marques  dos  SantOj  is  acting 
as  head  of  the  Electrical  Engineering 
Department,  having  returned  in  1977  from 
the  University  of  Manchester's  Institute 
of  Science  and  Technology  (UMIST) , whci\ 
he  received  his  MSc  and  PhD.  He  looks 
forward  to  the  election  of  a successor 
so  that  he  can  have  time  for  research 
on  control,  automation,  and  microproces- 
sors. He  appears  to  be  well  qualified 
and  intends  to  set  up  graduate  courses 
in  such  areas  in  order  to  permit  faculty 
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which  tliov  can  remain  only  8 years, 

\ sloe  to  rate  is  required  for  promotion 
to  assistant  professorship,  and  an  ay; 
gregat ion  examination  is  needed  for 
associate  aiut  lull  pro  I'essorsh  ip  , In 
the  past  IS  rears  this  If  Pepartment 
has  not  yiranteil  a single  iloetorate, 
tin1  degree  being  relatively  rare  in 
Portugal  ami  not  t'ouml  among  those  em 
p I oveil  i n i mlus  t ry . 

I’ll  e fleet  rival  engineering  Pepart- 
ment has  "0  faculty  memhers  and  1000 
stmlents,  hut  the  latter  number  is  to 
he  cut  in  halt  over  the  coming  years, 
as  quotas  for  admission  have  Just  been 
imposed  thigh-school  g radiia t ion  sufficed 
from  I0?f  to  l'>7~  for  admission!,  ami 
II  uill  admit  100  out  of  the  total  of 
'SO  for  all  h ranches  of  engineering. 

On  1 v J80  passed  the  1078  entrance  ex- 
amination, hut  II  had  to  turn  some  away, 
being  oversubscribed.  It  seems  to  be 
a verv  fashionable  field  even  though 
there  aren't  enough  lobs  for  IT  gradu- 
ates. One-fifth  get  lobs  in  industry, 
and  the  rest  have  been  obtaining  sec 
ondarv -sehoo 1 lobs  teaching  mathematics 
and  science.  But  the  recent  huge  ex 
pansion  of  high  schools  is  completed, 
and  this  source  of  employment  is  gone. 

I'he  Pepartment  has  several  research 
projects  funded  by  the  government  am! 
hopes  to  get  some  industrial  support, 
but  industry  likes  t o Know  in  advance 
what  it  will  get  for  i t s money , and 
so  a different  sort  of  arrangement  may 
be  required.  In  add  it  ion  the  Pepartment 
has  a I uropean  I conomic  Community  re 
search  project  concerning  the  propaga 
t ion  of  microwaves  through  rain,  but 
the  faculty  member  in  charge  of  this 
project  is  at  Bradford  University  (HK) 
working  on  his  1’hP.  The  chair  of  tolo- 
i ommunn  at  ion  is  held  hv  Iranc  isco 
I Vole.".)  tlrilo,  but  he  was  absent  .lut  ing 
mv  visit  on  account  of  the  S-dav  holiday 
for  th<'  beginning  of  lent  (Mon-Wed). 

Portugal's  low  level  ot  industrial 
i/ation  deprives  the  country  of  some 
of  the  motivation  and  resources  needed 
for  the  development  of  a flourishing 
program  of  research  in  electrical  on 
ginopring.  Nonetheless,  she  is  keeping 
up  with  progress  in  this  area  and  can 
be  expected  to  do  more  in  the  future 
as  her  graduate  education  grows.  In 
the  meantime,  Portugal  remains  a verv 
attractive  country,  with  good,  inexpen 
s ive  facilities  for  visitors,  and  she 
deserves  to  receive  more  contacts  from 
ah  road . 


In  closing  it  mac  be  useful  to  point 
out  that  in  Portugal,  unlike  Spain,  the 
mother's  family  name  (around  which  I have 
put  parentheses)  precedes  the  father's. 
I'he  latter  mav  in  fact  consist  of  more 
titan  one  word,  perhaps  introduced  hv  , 
which  is  generally  omitted.  While  the 
father's  family  name  is  the  official  one, 
the  mother's  is  used  in  practice  if  the 
father's  is  too  common. 

( No  1 son  M.  HI  ii  liman  I 
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dune  sees  the  introduction  into  com 
mercial  service  ot  the  wot  Id's  largest 
hove  remit  III!  PK1MISS  WNI  . flu's 
British  Kail  Sea-peed  is  an  s\-|  hover 
craft  which  has  been  lengthened  and  to 
fitted  By  the  British  Hovercraft  Perfo- 
ration l Bill)  ot  last  Cowes,  the  I ••  I e o! 
Wight  to  carry  MS  passenger--  and  t>0  cars 
as  compared  with  the  standard  .'S-l  passen 
gets  and  >0  cars,  It  i-  now  the  itimbo 
Jet  ol  the  hovercraft  fleet. 

Seaspeed  and  llovorllovd  operate  a 
combined  total  ot  i\  lommctcial  SN--I 
hovercraft  s across  the  lugli-h  Channel. 
Sea  speed  routes  from  I'oyet  t o Boulogne 
and  Calais  ate  sen  iced  b\  I'll)  PKIVCISS 
WNI  and  1111  PK I NCI  M\KC.\KI  I win  !e 
I love  i I 1 o'  d runs  f out  i m i I a I y e ■ e I ■ be 
tween  Ramsgate  and  Calais.  s. -tween  them 
they  account  for  a '0  hale  el  the  > ros-. 
channel  fern  traffn.  In  I 0 ’ (• . 'tea speed 
service  alone  c olive  ved  8PP,  -V.*  pa  senger- 
and  over  It'll, 000  lelin  le-  . Hovel  I lord 
service  has  grown  to  over  '00,000  .at-- 
and  1.1  million  people,  and  t he\  expect 
to  make  -i  profit  of  eve  i $’  million  t Ii  i s 
year,  I'he  cross-channel  servwe  i put 
to  its  limit  during  the  summer  tourist 
season.  Hence  the  excitement  at  the 
1. lunching  ot  the  stretched  fill  PK1NCISS 
WNI  . 

known  -is  the  Supei  I,  fill  PKINCISS 
WNI  is  capable  ot  t>‘>  knots  in  service. 
I'he  deadweight  tonnage  of  the  cralt  ha- 
been  increased  from  ’00  tons  t o ,‘S0  tons, 
making  it  10  tons  heavier  than  the  new 
Trench  Hovercraft  Sedam  N-S00.  I'll  i s in 
crease  was  accomp I i shed  bv  cutting  the 
vessel  in  half  and  inserting  a new  SS-f t 
center  section  lengthening  it  to  I 8t>  ft 
and  giving  -t  near  optimum  " I eng  t h - t o-he  am 
ratio"  for  the  Channel  of  ’..’S,  f h is, 
combined  with  a new  -kiit  design,  will 
increase  ride  comfort  and  allow  operation 
in  higher  sea  states.  With  I-'  It  o t 
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1 ow -p ressuro  .ii)  s fj'.x rat  i ng  the  hull 
I r om  t ho  w;it or,  t ho  designers  predict 
t ti.tt  lilt  PRINCESS  ANN  I!  should  ho  able 
to  operate  com fo rtahl y in  a force-nine 
gate  with  t ho  wind  gusting  to  lit  Knots, 
compared  with  a 50-knot  limitation  ho 
l oro  stretching. 

The  power  of  each  of  the  four  on 
sines  has  boon  increased  from  -11)0  h|' 
to  5,800  hp  per  engine,  result  ins  ' n 
a l.oill'  lip  incroaso  overall.  Now  large 
p.iiKl  1 o-b  1 aded  propellers  of  .’ I - f t ill 
araetor  have  boon  i ncorpor.it  oil.  Those 
changes  have  roilucoil  the  horsepower 
per  ton  of  all  up-weight  from  OK  to 
SO  which,  together  with  an  improvement 
m engine  fuel  consumption,  will  result 
in  a roiluction  m direct  operating  cost 
of  .104  per  t on /in  i 1 e , with  a 704  increase 
in  payloail  for  a 101.  increase  in  power. 

fill  I’ll  I NCI  SS  ANN  I Super  I lias  been 
designed  specifically  to  improve  the 
economics  ot  hovercraft  operations, 
fhe  extra  capacity  coming  from  the  new 
5 5- ft  center  sect  ion  raises  the  payloail 
hi  ’04.  fhe  improvement  in  loail  car 
rvtug  capability  is  accompl  i sheil  with 
only  a moilest  104  increase  in  power, 
making  operation  most  economical. 

Ihe  I tench  have  introilucoil  a com 
petitive  vessel,  the  So da m N-500  that 
is  fitted  for  t>|)  cars  and  100  people. 

She  is  now  conducting  trials  near 
Boulogne  and  is  scheduled  to  outer 
service  soon.  Unfortunately,  however 
the  trench  have  had  a string  of  had 
luck  with  this  development.  Iheir  chief 
designer  died  early  on,  the  first  Sedam 
500  was  destroyed  by  fire  in  the  ship 
card  last  year  after  a welder's  torch 
ignited  her  rtibhcr  skirt,  and  now  the 
latest  N-500  has  had  her  bow  structure 
damaged  while  on  trials  in  the  Channel, 
and  there  is  a suggestion  of  handling 
problems  also. 

fhe  Super  1 is  in  the  limelight, 
fhe  pay  loud  increase  and  improved  oco 
nomics  add  up  to  an  extremely  competi 
five  craft.  Conventional  ferry  opera 
tors  have  taken  notice  of  the  BMC  Super 
■I  craft.  Hovercraft  reliability  has 
increased  dramatically  since  service 
started  ten  years  ago,  and  TUT  PRINCESS 
ANNE  lowers  the  load  factor  for  profit 
able  operation.  A hull-borne  ferry 
needs  only  carrv  a load  factor  of  25- 
404  to  make  money.  The  SNR--!  needed 
to  have  a load  factor  of  around  Ml-054. 
fhe  stretched  Super  I needs  only  a load 
factor  from  40-454,  closely  competitive 
with  a hul  I -bo rue  c ra  ft  , 
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Till  I'll  I MISS  ANN  I crosses  the  .’5 
miles  of  Channel,  Dover  to  Calais,  in 
a scheduled  flight  time  of  'll  minutes, 
while  the  hull-borne  ferrv  requires 
one  hour  and  45  minute  crossing  time. 
Seaspeed  already  claims  a winner  as 
they  anxiously  face  the  increased  t ra I 
fie  of  the  summer  tourist  season. 

U‘,  Joseph  Martin,  liaison  Technologist 
from  David  1\ . lav  lor  Naval  Shi)'  Research 
and  Develonment  Center,  Bethesda,  Mil) 

{general.  ~ j 

NATO  SCIENCE  COMM  I TTH  l_  .ANNIVERSARY 

The  Science  Commit  lee  of  the  North 
Atlantic  Treaty  Organization  is  20  years 
old  and  celebrated  this  event  by  holding 
a large  conference  in  Brussels.  There 
were  over  BOO  participants  during  the 
course  of  the  meeting  held  at  the  I’a  1 a i s 
d'lgmont  from  11-15  April.  fhe  audience 
comprised  official  delegations  from 
15  member  nations  plus  other  scientists, 
administrators,  and  individuals  who 
at  one  t ime  or  another  had  direct  or 
official  relationships  with  the  NATO 
Science  Committee.  Professor  M.  N. 

O.-ilas,  NATO  Assistant  Secretary  Oeneral 
for  Scientific  and  Environmental  Affairs, 
served  as  Chairman  of  the  Conference. 

At  tin1  opening  and  closing  sessions, 

Dr.  J.M.A.II.  I.uns,  NATO  Secretary  llene 
ra 1 , p res i ded  . 

It  is  instructive  to  know  the  pri 
many  objective  of  the  NATO  Science  Com 
mittee;  namely,  to  strengthen  education 
and  research  in  the  sciences  and  tech- 
nology through  increased  international 
cooperation  between  scientists  and  on 
gineers  in  the  Alliance  countries. 

Over  the  years,  almost  all  fields  of 
science  have  received  some  support  to 
foster  the  exchange  of  knowledge,  pro 
vide  opportunities  for  advanced  instrnc 
t ion,  and  engage  in  multinational  col 
1 abo ra t t ve  resea rc h. 

fhe  1 078  budget  for  the  NATO  Science 
Committee  programs  is  approximately 
$10,000,000.  This  sum  i ■.  allocated 
io  the  following  ways:  554  ot  the  hudg 
et  is  awarded  for  science  fellowships, 
and  these  enable  scientists  to  he  ex 
changed  between  the  Alliance  nations. 

About  750  fellowships  are  awarded  each 
year.  In  addition,  there  is  a Senior 
Scientists  program  that  is  rather  small 
but  is  administered  at  NATO.  This  pro 
rides  opportunities  for  outstanding 
scientists  in  one  country  to  develop 
research  programs  in  other  NATO  countries. 
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The  Avl  v an ovl  St  ikl  v Institutes  take 
about  Jit  of  the  budget.  Ibis  program 
is  geared  mainlv  for  voting  people  in 
the  early  stages  of  their  careers  to 
get  together  and  receive  instruction 
from  leading  and  prominent  workers  in 
a discipline,  usually  in  somewhat  stimu- 
lating and  beautiful  surroundings, 
these  Institutes  are  ordinarily  for  two- 
week  periods,  and  in  general  they  cover 
a wide  spectrum  of  disciplines,  the 
Proceedings  are  then  published  in  volumes 
that  give  overviews  of  fields  in  which 
there  is  a rapid  scientific  development. 
Over  the  years,  some  oOO  texts  have  been 
published.  In  Id’S,  approximately  t>0 
Advanced  Studv  Institutes  are  on  the 
agenda,  and  these  are  to  be  held  in  the 
various  member  countries. 

About  I H of  the  budget  goes  to 
the  Research  llrants  Program  to  support 
teams  of  research  workers  in  which  par 
t icular  emphasis  is  placed  on  interna- 
tional contact  between  the  scientists. 

It  is  especially  developed  for  projects 
that  do  not  fit  easily  into  an  individual 
country’s  research  and  development  pro- 
gram. Ihe  t erns  indii  of  the  budget  (about 
101)  goes  for  procram  planning  and  for 
special  program  pnael  ..  Vt  present  there 
are  o program  areas;  eco-s c iences , ma- 
rine sciences,  air-sea  interaction,  sys- 
tems science,  human  factors,  and  materials 
sc i once . 

Ihe  NATO  science  programs  are  s ingu 
larlv  free  from  any  interaction  with 
the  military  in  each  of  the  NATO  conn 
tries.  Article  J of  t he  North  Atlantic 
treaty  provided  a basis  for  non-military 
cooperation  in  NATO.  there  is  the  be- 
lief, already  substantiated  in  national 
programs,  th.it  enhancing  science  and 
technology  in  each  of  the  member  nations 
increases  the  well-being  of  each  of  the 
nations  ami  in  this  wav  contributes  to 
its  strength,  military,  economic,  and 
o t he rw  i so . 

Over  the  JO  years,  the  NATO  Science 
Committee  has  demonstrated  that  its  model 
for  i n t erna t i ona 1 collaborative  research 
and  education  works  well.  One  important 
reason  i that  very  distinguished  sci 
enlists  make  up  the  Committee.  Since 
its  inception,  Professor  1.  1.  Rabi, 

Nobel  laureate  in  Physics,  and  Professor 
William  Nierenherg,  Pi  rector  of  the 
Scripps  Institution  of  Oceanography  in 
la  Jolla,  have  been  American  representa- 
tives to  the  Committee  and  at  one  point 
Nierenherg  served  as  Assistant  Secretary 
General  for  Science  in  NATO, 


The  other  member  nations  also  have 
very  distinguished  scientists  associated 
with  the  Committee;  for  example  at  the 
opening  session  both  Rabi  and  Professor 
I.  Neel  of  Trance,  Nobel  I. aureate  in 
Physics,  gave  their  reflections  on  the 
NATO  science  program.  One  would  be  re- 
miss in  not  noting  that  the  head  of  the 
American  delegation  to  the  conference 
was  Dr.  Trank  Press,  Science  Advisor 
to  President  Carter,  and  Director  of 
the  Office  of  Science  and  Technology 
Policy.  This  was  emulated  in  the  other 
de  1 egat i ons . 

The  conference  itself  was  quite 
interesting  in  that  the  sessions  re 
fleeted  tht'  emphasis  today  on  systems 
analysis  studies  of  societal  problems. 
Sessions  lasted  half  a day  over  u J)- 
day  period,  and  only  in  the  first  session 
of  t lie  first  day  was  attention  given 
to  individual  scientific  disciplines. 
Papers  had  been  prepared  by  leading 
scientists  reviewing  developments  over 
the  last  JO  years  in  mathematics,  astro 
physics,  materials  science,  environmental 
sciences,  molecular  biology,  whole  organ 
ism  biology,  systems  science,  and  elec- 
tronics. These  papers  were  not  presented 
except  as  written  reports.  They  were 
then  reviewed,  at  best  in  a general  wav, 
by  R.  J.  Maddox,  formerly  editor  of 
.V.itniv,  and  now  Director  of  the  Nuffield 
Research  foundation.  following  this 
review,  each  of  the  authors  was  given 
an  oppor t un i t v to  rep  1 v . 

All  the  other  sessions  were  given 
over  to  what  might  be  described  as  svs 
terns  analysis  studies  of  such  topics 
as  energy,  analysis  and  dec  is  ion-making, 
population  and  education,  economic  prob- 
lems of  advanced  and  developing  countries, 
technology  and  standard  of  living,  im- 
pact on  society  of  information  technology, 
science  technology  and  international 
relations,  etc.  The  Proceedings  will 
be  published  in  two  volumes  by  the  Oxford 
Du  i vers  it  v P l ess , 

The  emphasis  on  societal  issues 
suggested  tin-  question  as  to  whether 
science,  as  interpreted  by  the  NATO  Sc i 
once  I'omm i t tee  , should  now  be  extended 
to  include  the  social  sciences.  This 
would  be  a shift  from  what  has  been  the 
tradition,  therefore  questions  of  how 
to  organise  such  a program,  assuming 
it  should  be  done,  obviously  have  to 
be  considered.  It  will  be  of  interest 
to  note,  in  the  future,  how  the  NATO 
Science  Committee  will  include  '.,1,1.11 
science  research  in  its  programs. 

(Herbert  Solomonl 
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In  t ho  h ierurc liv  of  British  higher 
educa  t i on  there  arc,  first  of  all,  the 
universities  which  are  empowered  to 
grant  degrees  an, I whose  activities 
are  strongly  reseat  eh  oriented.  Iheir 
support  comes  largelv  through  the  Uni 
vers  i tv  C.  rants  Committee  which  allocates 
the  funding  appropriated  hv  the  central 
government.  Additional  funding  for 
specific  scientific  research  project- 
comes  normal  lv  from  the  Scientific  Re 
search  Council  (SRC).  It  is  these  uni 
versity  institutions  of  education  with 
which  most  of  us  are  familiar. 

Buck  in  l'too  the  Uk  government 
issued  a White  1’aper  entitled  "A  Plan 
for  Polytechnics  and  othei  College-.." 

I torn  this  founding  document  the  current 
concept  and  many  of  the  present  Poly 
technics  originated.  Polytechnics  had 
existed  for  many  years  before  ll'tih  and 
had  placed  a major  role  in  higher  educa- 
tion. Together  with  a wide  variety 
of  other  educational  institutions  in- 
cluding training,  technical,  and  art 
colleges,  they  met  a range  of  educa 
tional  rei|ti i remen t s often  associated 
with  industry,  trade,  or  vocations, 
and  local  community  or  social  needs, 
frequently,  though  not  exclusively  sup 
ported  at  the  local  government  level, 
these  institutions  offered  a wide  vari- 
etv of  courses,  usually  leading  as  a 
result  of  full-  or  part-time  study  to 
the  award  of  specialized  diplomas  as 
sociated  with  various  trades  and  vou 
tions.  Many  also  served  as  an  alterna 
t ive  route  for  acquisition  of  the 
educational  base  needed  for  a first 
degree.  The  student  registered  as  an 
external  student  at  one  of  a small  num 
her  of  British  universities  and  then 
met  that  university's  external  examina 
tions  requirements.  Higher  degrees 
could  also  be  obtained  via  this  route. 
This  external  degree  system  was  partic- 
ularly higlilv  developed  at  London  Hu i 
versitv,  whose  external  exaiiiin.it  ions 
were  utilized  worldwide,  especially 
in  the  fommonwea 1 t h -providing  a uni 
vorsal  standard.  With  the  rapid  expan 
sion  of  the  UK  university  base  in  the 
post  l‘>3!>-45  war  era,  certain  institu 
tions  provided  kernels  around  which 
new  universities  developed,  including 
a number  that  first  became  Colleges 
of  Advanced  Technology  and  then  moved 
on  to  University  status  ( See  I'zhV  lb-8:  15.’ 
"The  Cat's  at  the  Poor,"  Medwin,  ll,t>J 


and  P.-.-.v  .’0*4:41  "Some  Information  Con 
corning  Britain’s  Universities,"  1'. 
Ipstein  and  S.Y.  Tyree,  1 S t> t>  1 . 

The  I'Hiti  White  Paper  recognized  the 
important  role  of  these  institutions, 
the  part  they  placed,  and  the  growing 
part  they  could  play  in  meeting  the 
increasing  demand  for  higher  education. 
Situated  in  the  local  communities,  h\ 
which  thev  were  largely  supported  and 
responding  to  community  needs,  they 
offered  a valuable  avenue  for  higher 
education  at  the  local  level  paralleling 
that  offered  through  the  expanding  uni 
versity  system.  The  plan  unveiled  in 
the  White  Paper  was  to  pull  together 
selected  institutions  in  a given  area 
to  form  parts  of  an  area-based  Polvtech 
iii,.  The  larger  size  of  the  Polytechnic 
and  its  breadth  of  function  would  give 
it  greater  strength,  more  flexibility, 
a more  prominent  role  in  the  comiiuiniti  , 
and  a larger  sense  of  being  responsible 
for  mooting  the  educational  needs  of 
the  community. 

file  role  of  the  Polytechnics,  as 
given  in  the  White  Paper,  is  a broad 
one: 

"The  object  of  developing  a new 
pattern  now  is  to  see  that  the 
rap i d lx  mounting  demand  for  highot 
education  within  the  system  of  Put 
flier  Iducat  ion  is  met  in  such  a 
wav  as  to  make  the  host  possible 
use  of  those  (existing)  resources 
without  prejudicing  opportunities 
for  the  tens  of  thousands  of  loss 
advanced  students  who  wish  to  take 
courses  at  intermediate  and  lower 
levels.  The  Hove  lumen t believe 
that  this  ,an  best  he  done  hv  con 
cent  rating  full-time  courses  of 
higher  education  as  far  as  practii 
able  in  a limited  number  of  strong 
centers.  The  Hovernment  believe 
it  to  bo  of  the  utmost  importance 
that  the  leading  Colleges  concerned 
with  higher  evlucat  ion  should  be 
comp  rehetis  i ve  in  the  sense  that 
thev  plan  their  provision  of  courses 
tv'  moot  the  needs  of  students  in 
all  three  categories  (full-time 
derives,  below  dogroo,  and  part- 
timet.  The  comprehensive  range 
and  character  of  the  work  of  these 
institutions  will  broadly  distin- 
guish t horn  from  other  kinds  o f 
higher  education  institution.  As 
mixed  communities  of  full-time  and 
part-time  teachers  and  students, 
thev  will  a-,  a whole  have  closer 
and  more  direct  links  with  i tutus 
t rv  , business  and  the  professions." 
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In  October  UP”  a commit  too  report 
mg  mi  tlio  l’o  l >•  t echn  i c s to  tlu-  Science 
Research  I'ounc  i 1 not  oil, 

"As  can  bo  envisaged  from  this 
(White  Paper!  ilosc r i pt  i on , t bo  poll 
technics'  function  overlaps  great  tv 
with  that  of  the  universities. 

Although  there  are  obvious  iliffet 
ences  in  their  backgrounds , uvademii 
emphasis  and,  especial Iv,  admini 
strut  ive  and  financial  procedures, 
there  is  little  that  polytechnics 
do  at  undergraduate  and  graduate 
levels  that  universities  could  not 
also  do." 

So  how  are  the  Polytechnics  working 
out’  There  are  vo  Uh  polytechnics, 
it  5 Scottish  and  one  Northern  Ireland 
institutions  are  included.  The  smallest 
polytechnic  has  about  .’OHO  fill  1 - 1 i tile 
equivalent  students  and  the  largest 
about  o 0 00 . Altogether  t her  consist 
of  about  20,000  full-time  equivalent 
staff  and  1 A0, 000  full-time  equivalent 
students,  over  a half  of  the  students 
being  involved  in  degree  courses  at 
undergraduate  and  postgraduate  levels. 

In  111" 5 about  11,000  first  and  t>00  higher 
degrees  were  awarded.  In  science  and 
engineering,  the  numbers  of  full-time 
equivalent  undergraduate  and  post  g radii 
ate  students  were  about  .'(>,00  0 with 
over  5,000  first  and  500  higher  degrees 
being  awarded;  these  numbers  are  roughly 
one- fifth  of  the  total  students  in  uni 
versifies,  one-fifth  of  the  first  de 
grees,  but  less  than  one-tenth  of  the 
higher  degrees  awarded  by  the  universi- 
ties. It  seems  cleat  that  the  "Polys" 
are  making  a verv  substantial  contribu- 
tion to  British  education. 

No  one  in  the  UK,  however,  confuses 
the  Polytechnics  with  the  universities. 

A degree  from  a university  is  considered 
much  more  prestigious  than  a polvtech 
nic  one.  (This  was  always  the  case 
with  the  external  university  degree 
system,  but  it  was  then  clearly  recog- 
nised that  the  acquisition  of  such  a 
degree  called  for  verv  considerable 
tenacity  and  effort  on  the  part  of 
external  degree  candidates!,  llniver 
sities  are  independently  able  to  grant 
degrees;  Polvs  are  not.  l’heir  students 
must  now  satisfy  a central  bodv  (the 
I'ounc  i 1 for  National  Academic  Awards, 
t'NAAl  that  they  qualify.  I'he  Polvs 
are  largely  composed  of  institutions 
with  a heavy  emphasis  on  teaching  and 
little  or  no  history  of  research.  Polys 
cater  to  part-time  students  and  see 


to  it  that  vocational  work  and  nonde 
gree  programs  are  not  •lighted.  Polvs 
are  funded  by  the  local  I ducat  ion  An 
thoritv  (I! At  of  the  area  in  which  they 
exist.  flu's e funds  may  be  from  the 
central  government  in  part,  but  the 
I 1 A has  a strong  role  in  obtaining  and 
•pending  them.  Money  for  teaching  equip 
ment  may  be  included,  but  there  is  none 
for  research  facilities.  \nv  item  of 
equipment  costing  more  than  i 2,  5110  (about 
$5, ('(MM  has  to  be  approved  by  the  head 
of  the  1’epar  I men  t of  I ducat  ion  and 
Sc  i e lice  ( I >1  SI  . 

Po  start  a new  advance  course,  a 
Polv  must  obtain  internal  approval  first. 
Ilion  the  I!  A has  to  approve.  lhe  PI'S 
must  approve  courses  of  more  than  I weeks 
in  length  as  their  concern  is  a national 
need  for  courses  of  the  type  being  pro 
posed-.  I lien  the  course  must  be  validated 
i* v the  fNAA,  who  uses  committees  of 
independent  experts  from  pel  vt  evhti  i vs  , 
universities,  industry,  and  the  profes- 
sions to  ensure  that  the  course  meets 
university  standards.  flier  assess  the 
course  svtlabus,  the  staff,  and  the 
teaching  and  research  facilities. 

I'he  whole  procedure  from  course  initi 
a t i on  to  final  approval  mav  take  from 
IS  months  to  rears  and  mav  require 
resubmission  every  five  rears. 

Many  Polys  are  still  relatively 
young,  and  their  transition  to  a new 
role  is  still  underway.  Many  of  the 
staff  have  only  a teaching  background 
and  have  been  carried  over  from  earliei 
days.  So  are  the  buildings  which  are 
often  quite  far  apart.  l’.o\ eminent 
funding  has  not  allowed  for  the  creation 
of  new  w e 1 1 - i n t egra ted  campuses.  \s 
a result,  progress  toward  the  Polytech- 
nic goal  faces  uncommonly  tiling  dit 
f unities.  Nowhere  is  this  more  apparent 
than  in  their  efforts  in  research, 
the  t'N A \ considers  on-going  research 
to  be  necessary  for  colleges  that  hope 
to  offer  degrees,  and  it  tries  to  in 
fluenve  colleges  to  develop  research 
activities,  but  .it  present  onlv  about 
5 A of  the  total  polytechnic  expenditure 
is  thought  to  go  into  research  in  science 
and  technology.  I'he  SRl'  evaluation 
committee  tries  to  encourage  research 
and  development  programs  that  are  multi- 
disciplinary and  that  couple  with  in 
dtistrv  and  government.  Problems  are 
the  lack  of  money  and  the  inexperience 
of  many  of  the  newer  research-minded 
staff.  I'he  SRP  funding  committees  feel 
that  a demonstrated  research  capability 
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of  university  standards  is  a prerequi 
site  to  fund i ng , hut  without  financial 
support  no  such  research  capability 
can  he  developed! 

We  have  emphasised  some  of  the 
difficulties  facing  the  Polys  because 
we  are  impressed  with  what  has  been 
accomplished  in  spite  of  the  hazards, 
in  the  short  period  of  10  to  Id  years 
associated  with  the  new  look.  Currently 
their  research  involvement  varies  widely; 
but  one  senses  that  with  their  feet 
in  the  community,  tie  Polys'  contact 
with  local  industry  is  strong,  and  it 
is  in  this  arena  that  many  see  their 
research  potential.  If,  of  course, 
the  research  activity  does  grow  sub 
stantiallv  and  tins  may  be  aided  by 
the  concern  in  the  (Ik  that  research 
should  be  more  application  and  industry 
oriented,  it  will  he  increasingly  dif 
fieult  to  identify  the  differences  in 
the  roles  of  university  and  polytechnic. 

One  development  along  the  lines 
ot  commun i ty- related  research  began 
early  this  year  involving  the  North 
last  London  Polytechnic  and  workers 
from  the  Lucas  Aerospace  Company.  Over 
the  last  eight  years  the  work  force 
at  Lucas  has  dropped  from  18,000  to 
Id, 000  and  there  have  been  broad  hints 
from  management  that  the  number  is  still 
•1,000  too  large.  Alarmed  by  this  trend 
the  Lucas  workers  set  up  a Shop  Stewards 
Combine  Committee  to  try  to  increase 
the  range  and  vitality  of  Lucas  products 
by  introducing  "socially  useful"  items. 

A large  number  of  ideas  were  proposed 
by  the  staff,  but  the  Compan>  manage- 
ment did  not  feel  that  it  could  support 
anv  of  them. 

It  was  at  this  point  that  the  Com- 
bine Committee  turned  to  North-last 
London  Polytechnic.  After  some  discus- 
sion the  Polytechnic  decided  that  this 
was  an  opportunity  to  make  the  school 
really  relevant  to  its  community.  There 
evolved  a "Centre  for  Alternative  In- 
dustrial and  Technological  Systems" 
involving  both  the  Combine  Committee 
and  the  Polytechnic  staff.  It  has  a 
steering  committee  ot  academics  and 
industrial  workers,  encouragement  from 
local  trades  councils,  and  financial 
support  from  a charitable  foundation. 

This  funding  has  allowed  the  Centre 
to  hire  a full-time  coordinator,  Mr. 

M.  George. 

The  Centre's  first  project  is  an 
attempt  to  develop  a portable  kidney 
dialysis  machine.  Lucas  makes  a non- 
portable machine  designed  for  hospitals. 
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Ihe  market  for  this  is  limited,  however, 
since  the  National  Health  Service  has 
concluded  that  it  cannot  afford  to  pur- 
chase more  machines,  although  a few 
may  be  included  in  the  latest  national 
budget . 

George  and  the  Centre  believe  that 
the  development  of  a simple  portable 
machine  would  allow  new  flexibility 
in  treatment  of  patients.  Letting  a 
patient  have  a machine  in  his  home  and 
training  him  to  use  it  himself,  would 
permit  h i s continuing  to  work  normally. 
Under  the  present  system  the  trips  to 
the  hospital  and  long  waits  for  treat- 
ment make  it  impossible  for  a patient 
to  carry  on  steady  work.  His  support 
then  becomes  a burden  on  the  government. 
It  is  argued  that  the  money  saved  by 
keeping  people  on  the  job  would  more 
than  pay  for  the  machines.  The  Centre 
is  working  on  a number  of  dimensions 
of  this  problem.  It  wants  to  design 
a portable  and  reliable  machine  with 
modern  electronic  controls,  it  wants 
to  convince  the  National  Health  Service 
and  the  Government  that  such  a develop 
mont  makes  financial  and  humanitarian 
sense,  and  it  wants  to  develop  a product 
that  Lucas  feels  it  has  the  experience 
and  talent  to  market  commercially. 

Other  areas  that  the  Centre  is  con 
sidering  are  electronically  guided  t tans 
port  for  rail  systems,  a heat  pump  pow 
ered  by  natural  gas  instead  of  electric 
itv,  a road  vehicle  running  on  batteries 
powered  by  a low-fuel  internal  combustion 
engine  working  at  constant  speed,  and 
the  transformation  of  old  newspapers 
into  fire-resistant  thermal  insulation 
for  houses.  In  each  of  these  cases 
one  can  imagine  that  the  cost  for  com 
mercial  development  might  be  heavy 
and  a company  might  well  feel  that  the 
risk  is  too  great.  A consortium  of 
volunteer  faculty  members,  students, 
and  industrial  engineers,  with  a mini 
mum  of  support,  just  might  pull  off 
a few  of  these  developments.  \ single 
success  could  be  most  beneficial. 

Whatever  the  outcome,  the  fact  that 
such  an  enterprise  is  being  attempted 
is  itself  significant.  If  polytechnics 
are  to  couple  with  their  communities, 
with  industry  and  government,  then  North 
last  London  Polytechnic  is  doing  its 
best  to  explore  a wav  in  which  that 
mission  may  be  accomplished.  There 
are  other  ways,  of  course,  t'ertainlv 
at  Uk  scientific  and  technical  meetings 
the  Polys  are  now  often  in  evidence 
both  in  contribution  and  attendance. 
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I'ho  growing  social  rami  1 icat  ions  of  l on  g boon  establ  is  lied  t li.it  boron  is  im 


technology  suggest  natural  I’olvtoclinic 
interest  in  some  fields  not  only  for 
training  but  also  m terms  of  applied 
research  effort  aimed  .it  the  solution 
of  a wide  range  of  problems  of  i mined  i- 
ate  local  community  interest. 
l\.W.  Prvce  ami  Clifford  b.  klickl 
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lllass  is  a material  that  goes 
back  very  far  in  human  history;  the 

(As:  savs  that  the  earliest  exam- 
ples of  i.holli  glass  objects  are  1'gyp 
tian  ami  are  dated  at  J500  It. I'.  Over 
the  succeeding  vears  the  principal  uses 
of  glass  fall  into  two  broad  categories. 
One  is  as  a container  material:  medi 
cine  bottles,  cathode  ray  tubes,  cathe 
dial  windows,  and  automobile  windshields 
all  protect  valuables  from  a harsh  en- 
vironment. 1'he  other  use  of  glass 
is  as  an  optical  element:  I v eg  lasses, 
microscopes,  chandeliers,  and  more  re- 
cent lv,  laser  glasses  and  h igli*  t rails 
mission  glass  fibers  for  optical  com 
mutiication.  A commonly  desired  property 
of  glass  for  all  of  these  applications 
is  that  it  be  strong  enough  ami  stable 
enough  to  resist  mechanical  stress, 
attack  by  water,  ami  variations  in  tom 
perature.  Mam  glass  c onipos : t i oils  are 
not  usevl  because  they  fail  to  meet  some 
ol  these  requ  i n inont  s. 

C.l.  Drake  ami  M.  i.raham  | Standard 
1 e 1 ecommun  i c a t i on  laboratories  tSVI.l, 
Marlow,  bssex,  lug  land  an  Iff  labora 
tori  | have  been  exploi  mg  a somewhat 
revolutionary-  reversal  in  thinking  bv 
looking  for  applications  of  glass  in 
which  a controlled  solubility  in  water 
would  be  an  asset.  lhc\  call  this  ion 
trolled  Release  I'.lass  (I'Rl'.l.  t'.lass 
compositions  based  on  phosphates  and 
borates  are  often  water  soluble,  ami 
the  degree  of  solubility  can  be  varied 
In  changing  the  glass  composition. 

Also,  glasses  can  be  used  to  incorporate 
targe  concent  rat  ions  of  inorganic  ions. 
So,  the  kind  of  application  one  would 
seek  is  that  m which  a -low  release 
of  such  ions  would  be  advantageous. 
Consider  boron  for  instance.  It  has 


port  ant  as  a trace  element  tor  higher 
plants,  but  above  a critical  concent ra 
lion  it  becomes  toxic  to  them.  by  se 
looting  a suitable  release  rate  of  the 
borate  ion  into  the  soil  wafer,  a slightly 
toxic  concent ra t i on  of  ho  rate  in  a well- 
defined  area  can  be  maintained  for  a long 
period  ami  plant  growth  prevented.  Such 
a non -se I oc t i ve  herbicide  might  he  useful 
for  pathways,  gravel  pavements,  forestry 
firebreaks,  railway  lines,  and  similar 
applications.  1'arlv  tests  on  this  ap 
plication  showed  that  protection  was 
achieved  for  periods  of  as  long  as  AO 
weeks  and  that  there  was  vetv  little 
spread  of  the  herbicide  into  nearby 
untreated  areas. 

It  has  also  been  • uggested  that 
l* III! s could  he  used  to  supply  fertilizer 
>n  small  concent ra t ions  for  long  periods 
of  time.  fertilizers  ordinarily  contain 
nitrogen,  phosphorus,  and  potassium  in 
nearly  equal  concent  rat  ions.  It  is  ease 
to  incorporate  phosphorus  and  potassium 
in  glass,  but  nitrogen  compounds  volatil- 
ize at  the  temperatures  needed  to  prepare 
g t asses  thu>  making  their  i ncorpora t i on 
difficult.  I veil  -.o,  some  interest  has 
been  shown  by  forestry  groups  in  bug  laud 
in  some  special  applications  for  seedling 
g row  t h. 

Pesticides  are  another  possibility 
for  the  application  of  (III!  with  copper 
ions  as  tiie  active  agent.  \ concent  ra 
t ion  ol  only  1 ppm  of  copper  in  water 
kills  a number  of  common  pests.  Work 
is  beginning  in  cooperation  with  the 
Department  of  tropical  Medicine,  liver 
pool  Itniv.  to  study  effects  on  mosquito 
larvae  with  applications  to  the  control 
of  malaria  ami  yellow  fever.  Iliev  are 
also  looking  into  the  use  of  these  glasses 
to  help  eradicate  the  water  snail  that 
is  part  ol  the  cycle  involved  itt  the 
tropical  debilitating  disease  1 * t lh.it  ia 
found  til  Africa.  It  mav  be  possible 
to  do  on-site  work  in  Nigeria  within 
a real  to  test  some  of  those  applications 
i ti  t lie  field. 

there  are  numerous  oilier  applications 
that  have  been  thought  of,  and  on  which 
some  eat  lv  woik  has  been  done.  Vhoso 
include  putting  copper  containing  glasses 
into  ant  i - feu  1 i ng  paints;  copper  is  known 
to  inhibit  barnacle  format  ion.  tm 
phosphates  and  chromates  in  paints  could 
aid  in  reducing  corrosion.  Veterinary 
research  groups  are  considering  animal 
implants  to  release  copper  for  animals 
raised  on  copper  deficient  soil.  The 
possibility  ot  .i  slowlv  c t oss  - 1 ink i ng 
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cement  to  replace  plaster  of  Paris  for 
medical  purposes  has  been  suggested  using 
the  glass  to  release  the  cross-linking 
ions.  I ven  dental  uses  have  been  con- 
sidered: A dental  filling  that  released 

fluorine  to  inhibit  further  decay  might 
be  poss  i b le . 

Much  of  this  work  is  in  a very 
early  stage.  Furthermore,  almost  all 
of  the  applications  are  outside  the  ex- 
pertise of  the  inventors  and  of  STl.. 

As  a result,  cooperative  ventures  are 
required  between  STL  who  supplies  the 
glass  technology,  and  other  groups  eval- 
uating the  application  feasibility. 

Onlv  a single  paper  has  so  far  been  writ- 
ten on  the  new  glass  concept;  it  concen- 
trates on  herbicides  and  fungicides. 

In  general,  the  advantages  of  these 
glasses  are  that  they  involve  low  tech- 
nology production,  common  materials, 
and,  as  a result,  low  cost.  They  are 
not  biodegradable.  In  some  cases  they 
would  represent  a lower  environmental 
h a : a r d t h a n c omp  e t i n g treat m en  t s . lVhe  n 
depleted,  the  glass  leaves  no  residue. 
Physically,  the  glass  can  be  prepared 
as  powders,  rods  or  fibers,  woven  mats, 
or  foamed  masses  that  float  on  water. 

The  disadvantage  is  that  it  is  not  pos- 
sible to  incorporate  organic  materials 
in  the  glass  since  most  of  these  decom- 
pose at  the  glass  melting  temperature. 

As  with  most  bright  new  developments 
in  their  early  stages,  the  eventual  areas 
of  application  of  CR(>  are  not  clear. 

There  are  so  many  possibilities,  however, 
it  seems  very  likely  that  we  shall  be 
hearing  of  this  new  kind  of  application 
of  glass  for  a long  time  to  come. 
(Clifford  C . k 1 i ckl 
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See  the  back  of  this  issue 
for  the  abstracts  of 
current  reports. 
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One  of  the  more  serious  of  the  many 
problems  facing  universities  all  over 
the  world  is  the  changing  age  and  socio- 
economic groups  from  which  student  popu- 
lations in  sufficient  numbers  can  lie 
drawn.  No  longer  is  there  an  overabun- 
dance of  bright,  anxious  (and  usually 
middle-classi  18  vear  olds  queuing  at 
admissions  offices,  and  demographic  pro- 
jections indicate  it  will  get  worse  be- 
fore it  gets  better,  particularly  in  the 
US.  Faced  with  the  necessity  of  running 
the  physical  plant  efficiently  (and  also 
of  finding  ways  to  keep  us  old  professors 
occupied)  many  schools  are  making  serious 
attempts  to  attract  a broader  spectrum 
of  students,  be  it  older  people,  those 
employed  in  full-time  jobs,  or  those 
with  backgrounds  that  traditionally  pre- 
cluded them  from  going  on  to  higher  edu- 
cation. To  affect  such  changes  means 
fundamental  adjustments  in  course  mate- 
rial, teaching  hours  and  loads,  etc., 
and  it  remains  to  be  seen  how  seriously 
traditional  universities  will  undertake 
these  endeavors. 

However,  it  may  well  be  a moot  point 
whether  they  do  or  not,  particularly 
in  the  UK,  where  they  will  face  a for- 
midable competitor,  the  Open  University 
(OU) , whose  primary  aim  is  to  cater  to 
the  educational  needs  of  the  atypical 
student.  (Several  ESN  articles  from 
October  1969  (23-10:276)  to  February 
1973  (27-2:42)  have  described  the  early 
days  of  the  OU.)  Judging  from  its  growth 
since  it  began  offering  courses  in  Jan. 
1971,  it  is  accomplishing  this  goal  very 
well  indeed.  OU  now  has  over  60,000 
students  throughout  the  UK  and  has 
awarded  over  21,000  degrees. 

The  history  and  development  of  the 
Open  University  provides  an  interesting 
view  into  how  politicians  and  bureaucrats 
can  respond  positively  and  reasonably 
quickly  to  a demonstrated  educational 
need,  particularly  when  it  is  a pet  project 
of  a soon-to-be  prime  minister,  Harold 
Wilson.  Drawing  on  prior  efforts  of 
the  Department  of  Hducation  and  Science 
and  the  British  Broadcasting  Council, 
he  proposed  in  1963  the  formation  of 
a University  of  the  Air,  a home-study 
university  using  the  broadcast  media 
as  an  integral  part  of  the  teaching  method. 
Potential  students  were  to  be  drawn  from 
the  very  large  number  of  school  leavers 
who  did  not  immediately  go  on  to  higher 
education,  but  who  instead  entered  the 
job  market  or  worse  yet  went  "on  the 
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dole."  After  the  expected  and  inevitable 
number  of  committees  and  l! teen  Vapors 
(stujv  documents),  a Royal  Charter  es- 
tablished the  Open  University  in  1 t)t>f> 
a>  "an  independent  and  autonomous  insti- 
tution” authorized  to  confer  degrees 
(the  equivalent  of  accreditation  in  US 
un  i ver s i t ies) . 

The  operating-structure  of  the  Open 
University  is  fairly  straightforward. 

There  are  no  admission  requirements  as 
such,  and  entrance  is  on  a first-come- 
first-serve  basis.  Students  are  older 
than  found  in  more  traditional  univer- 
sities, and  most  are  engaged  in  full- 
time  employment  or  in  raising  a family 
while  they  study.  Teaching  methods  for 
most  courses  involve  a combination  of 
correspondence  texts,  television  and 
radio  broadcasts,  other  audio-visual 
techniques,  specially  designed  home  study 
kits  for  practical  experiments  particu- 
larly in  science  and  technology  courses, 
and  the  use  of  individualized  tutoring 
at  local  study  centers  or  at  residential 
summer  schools.  Since  the  students  are 
located  all  over  the  Ilk,  serving  abroad 
m the  army  or,  on  occasion,  foreigners 
close  enough  to  Britain  to  pick  up  the 
radio  and  TV  broadcasts,  the  logistics 
of  running  courses  is  a quite  formidable 
task.  Most  of  the  classes  are  organized 
and  managed  by  a ream  of  faculty  aided 
by  assistants  and  a country-wide  network 
of  tutors,  the  last  often  moonlighting 
from  daytime  jobs  as  lecturers  in  local 
Vo  1 \ t echn i cs . 

The  courses  of  study  encompass  those 
for  self-contained  study,  as  well  as 
for  attainment  of  recognized  undergraduate 
and  postgraduate  degrees.  Over  100  degree 
credit  courses  are  offered  by  six  facul- 
ties: Arts,  Mathematics,  Science,  Social 

Sciences,  Technology,  and  I'ducat  ional 
Studies.  There  are  in  addition  34  full- 
length  non-degree  self-contained  courses 
designed  for  those  students  who  may  wish 
to  extend  their  knowledge  in  their  own 
field  or  acquire  knowledge  of  a new  one. 

\n  important  feature  is  that  some  of 
these  can  be  subsequently  used  for  credit 
if  the  student  decides  to  pursue  a degree 
program. 

Tor  those  pursuing  the  BA  and  BA 
(honours)  degrees,  there  is  considerable 
latitude  in  structuring  a program  of 
study.  However,  with  prerequisites, 
and  the  well-known  subtle  persuasion 
of  advisors,  students  desiring  a specific 
degree  often  take  quite  similar  programs 
incorporating  the  most  important  land 
usually  the  most  demanding)  courses  in 
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their  specialty  area.  In  addition,  all 
but  the  very  qualified  are  encouraged 
to  take  a first-level  foundation  course, 
a broadly-based  introductory  course  in 
a particular  discipline  that  assumes 
no  prior  knowledge  of  the  subject.  The 
course  is  clearly  intended  to  be  remedial 
in  nature.  Basic  courses  are  followed 
by  second-,  third-  and  fourth-level  courses. 
One  credit  is  awarded  for  successful 
completion  of  a full  year-long  course, 
taken  from  January  to  November,  with 
an  estimated  weekly  workload  of  10  to 
15  hours;  a maximum  of  two  such  courses 
can  be  taken  in  a year.  To  obtain  an 
ordinary  BA  degree,  b credits  are  needed 
and  for  an  honors  degree  S credits. 

While  many  students  do  complete  their 
degree  in  the  minimum  3 or  1 years,  m 
complete  statistics,  owing  to  the  short 
life  span  of  the  University  to  date, 
suggests  that  many  of  those  enrolled 
will  be  much  more  patient  in  obtaining 
a degree,  indicative  of  the  tradeoff - 
that  adults  must  make  between  education, 
working,  and  family  life. 

To  illustrate  in  more  detail  the 
flavor  of  the  courses  in  a technical 
discipline,  1 want  to  discuss  t tie  materials 
program  and  to  present  some  of  the  in- 
novative teaching  techniques  that  have 
been  developed  by  a staff  faced  with 
the  problem  of  presenting  complex  con- 
cepts and  analyses  to  a diverse  group 
of  students.  In  many  respects  teaching 
mat e r i a 1 s -based  courses  presents  quite 
unique  difficulties  (remarkably  those 
who  have  to  teach  almost  any  course  in- 
variably make  the  same  claim)  since 
the  field  lacks  the  more  structured 
limits  of  subjects  like  mechanical  and 
electrical  engineering,  as  its  origins 
stem  from  a combination  of  physics,  chem- 
istry, mechanics,  chemical  engineering, 
and  the  like.  In  fact,  a metallurgy 
or  materials  program  was  for  many  years 
often  a section  of  a mechanical  or  chem- 
ical engineering  department. 

The  approach  at  the  Open  University 
by  faculty  members  like  Nick  Reid  and 
Oharles  Newer  has  been  to  present  such 
broad-based  material  in  a war  as  to  make 
it  as  interesting  and  palatable  as  possible. 
Their  basic  materials  second-level  course, 

" \n  Introduction  to  Materials,"  starts 
out  in  a fashion  similar  to  most  courses 
of  t li  i s type.  \ssuming  that  the  student 
has  been  exposed,  most  likolv  through 
a foundation  course,  to  the  basics  of 
mechanics,  atomic  structure,  the  periodic 
table,  and  wave  motion,  the  initial  part 
of  the  course  is  devoted  to  analyzing 
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the  st  nut  lire  of  materials  1 11  terms 
of  electrons,  atoms,  molecules,  and 
m ic ros t rue ture , aiul  then  relating  these 
microscopic  effects  to  macroscopic  prop- 
erties, such  as  mechanical,  electrical, 
ami  thermal  behavior.  Students  are 
aided  hv  weekly  radio  and  television 
programs,  and  several  experimental  kits 
containing,  in  part,  a reflection  micro- 
scope, a creep  tester,  a hardness  tester, 
a multimeter,  a solar  cell,  and  a metal 
lographic  kit  with  specimens.  Kith 
these  kits,  students  are  expected  to 
undertake  and  complete  a series  of 
experiments  described  in  a Home  Ixperi 
me nt  Kook. 

the  second  half  of  the  course,  and 
the  more  innovative  part,  consists  of 
a series  of  six  case  studies  to  illus 
t rate  how  the  science  of  materials 
can  be  applied  in  real  situations  and 
to  show  the  development  of  materials 
technology.  The  cases  current lv  used 
are:  11  an  examination  of  the  relative 

advantages  of  glass  and  plastic  milk 
bottles;  J 1 the  relative  merits  of 
solid-state  and  thermal  conversion  de- 
vices for  the  large  scale  utilization 
of  solar  power;  Jl  construction  o f car 
bodies  and  possible  materials  substi 
tutes  for  steel;  II  the  selection  of 
an  iron-silicon  alloy  for  the  core  of 
a large  power  transformer;  SI  materials 
selection  procedures  for  the  skin  of 
the  supersonic  aircraft  t'oncorde;  and 
ol  devising  a systematic,  scientific 
research  program  to  develop  porcelain, 
whose  actual  development  came  about 
hv  a slow  t r ial -and-error  procedure. 

As  with  all  aspects  of  the  course,  the 
student  is  directed  (but  it  is  claimed 
not  led)  bv  w e 1 1 -w r i 1 1 en , detailed, 
s t lid v manuals,  and  periodically  tested 
bv  homework  assignments,  fhe  course 
ends  with  a final  written  exam. 

\ follow-up  third-level  course, 
"Materials  Under  Stress,"  continues 
this  case  history  approach,  with  the 
more  focused  topic  of  how  materials 
m the  form  of  structural  components 
or  machines  respond  to  loading  and  to 
how  an  understanding  of  material  and 
design  requirements  can  reduce  the  pos 
sihilitv  of  failure  under  load.  Seven 
quite  detailed  case  histories,  involving 
in  some  instances  actual  service  fail 
tires,  have  been  developed  to  show  t lie 
students  how  failure  of  components  is 
integral  !\  related  to  the  engineering 
activities  of  design,  materials  selec 
t ion,  production,  maintenance,  and  in 
spection.  The  general  unit  topics 


that  mcoiporate  the  case  histories  are: 
learning  from  failure;  designing  against 
failure;  the  stability  of  cracks;  the 
Markham  t’olliery  disaster  in  which  a pit 
cage  failed  to  slow  approaching  the  hot 
tom  of  a mine  shaft,  killing  IS  miners; 
stress  corrosion;  designing  with  plastics 
and  survival  at  high  temperature.  Again 
the  written  material  is  excellent;  case 
histories  are  carefully  documented,  with 
considerable  background  information,  as 
needed.  fhe  student  is  exposed  to  a 
variety  of  factors,  including  cost  trade 
offs,  a factor  which  may  have  directly 
or  indirectly  led  to  the  failure.  Home 
experiment  kits  are  used  in  this  course 
also,  and  include  numerous  stereo  slides 


and  surface  replicas  of  a wide  variety 
of  fractures  in  steels,  aluminum,  brass, 
po lvmethy 1 -met hacrv 1 a te , wood,  and  carbon 
fiber  reinforced  plastic,  as  well  as  a 
polariscope  for  photoelastic  stress  anal 
y s i s of  a plastic  specimen,  and  equipment 
to  perform  an  : •:  «i  { : stress  corrosion 
test.  At  the  end  of  the  course  each  s t u 
dent  is  given  an  individual  project, 
either  a failure  analysis  or  a design 
task,  lie  receives  only  a statement  of 
the  problem  and  is  asked  to  make  use 
of  previously  learned  skills  and  tech 
niques  to  obtain  a solution. 

The  effort  expended  by  the  course 
team  is  impressive,  to  sav  the  least, 
and  the  courses  are  continually  monitored 
and  modified,  as  needed.  Those  of  the 
team  1 talked  with  were  very  sensitive 
to  the  dangers  of  producing  rote  corre 
spondence  courses,  where  memo r i : a t i on 
alone  can  suffice.  In  order  for  the 
courses  and  the  program  to  receive  wide 
academic  acceptance,  the  stigma  of  a cor 
respondence  school  (instant  education 
as  promised  bv  a myriad  of  matchbook 
cover  advert i semen t si  must  clearlv  be 
avoided.  \s  proof  of  their  success  m 
doing  this,  they  cite  growing  recognition 
from  their  peers,  lor  example,  t rad i 
tional  universities  like  London,  Sussex 
and  Kent  have  admitted  Open  University 
students  using  transfer  courses  either 
to  satisfy  entry  requirements  or  for  ad 
vanced  credit.  More  important  lx  perhaps, 
Oxford  ha-  accepted  Open  llniversiti  grad 
nates  to  study  for  higher  degrees.  Mi 
impression,  from  onlv  a brief  exposure, 
is  that  the  courses  are  quite  rigorous 
with  the  maturity  of  the  older  student 
counteract ing  the  homogeneous  teaching 
methodology  so  common  to  and,  in  mi 
opinion,  the  major  problem  of  self-paced 
learning  courses. 
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V further  measure  of  the  success 
of  this  program  is  its  successful  mar 
Voting  to  other  countries.  Foreign 
language  editions  of  some  of  the  texts 
are  available  in  Spanish,  l'utch,  Danish, 
and  Italian.  There  is  a considerable 
market  for  these,  as  well  as  for  audio 
tapes  of  radio  broadcasts  and  lb-mm  sound 
films  of  the  RPC  television  programs. 

In  addition,  the  techniques  and  systems 
developed  are  being  used  to  help  create 
similar  t each ing-a t -a-d is tance  institu 
t ions  in  Iran,  Israel,  Pakistan,  and 
verv  likely  soon  in  the  DS. 

the  critical  ingredient  to  the  sue 
cess  of  this  enterprise  is  the  faculty 
and  the  support  staff.  Almost  all  of 
the  faculty  have  "sacrificed"  years  of 
research  and  have  instead  committed  them 
selves  to  the  complex  and  time-consuming 
task  of  course  development,  monitoring, 
and  instruction.  This  can  be  .1  dangerous 
path  particularly  for  younger  faculty, 
who  without  adequate  scientific  creden- 
tials can  and  in  fact  have  found  their 
mobility  adverselx  affected.  these 
problems  seem  to  have  been  recognized 
bv  the  University  and  increasing  emphases 
(and  funds)  have  been  promised  to  provide 
a more  attractive  research  atmosphere. 

The  necessary  ingredient,  a graduate 
program,  is  being  continually  expanded 
both  at  the  central  University  complex 
located  at  Milton  Kevnes,  Pucks,  and 
at  their  Oxford  Research  Unit,  a complex 
that  has  been  specializing  in  the  study 
of  irreversible  processes,  biophysics, 
design,  properties  of  polymers,  and  blood 
sugar  regulation,  but  is  considering 
moving  into  other,  perhaps  more  fundable 
areas.  Outside  funding  has  been  adequate 
m some  areas  but  nonexistent  in  others, 
an  imbalance  that  it  is  hoped  will  be 
redressed  in  the  near  future.  (Tor  those 
readers  less  familiar  than  1 with  the 
Queen's  Inglish,  this  latter  phrase  when 
translated  into  American  reads  "hope 
springs  eternal"). 

Ml  in  all,  the  Open  University 
1 s an  impressive  entity,  conceived  to 
solve  a defined  need,  well  organized, 
and  offering  a quality  program.  1 pre- 
dict a growth  of  such  programs,  perhaps 
not  solely  designed  to  compete  academi 
callv  with  traditional  universities, 
but  instead  to  provide  an  alternative 
educational  experience  to  a broad  and 
largely  untapped  group  of  potential 
students.  (I.M.  Bernstein! 
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MATHEMATICAL 

SCIENCES 


s 1 \ n s r 1 us  and  prop  am  1 ii)  in  oju  pci 

Statistics  and  probability  are 
rather  new  subjects  in  the  curricula  of 
Creek  universities.  fins  is  so  even 
though  the  word  "stochastic"  employed 
to  specify  randomness  is  borrowed  from 
the  fleck  language.  The  roots  of  that 
word  in  ancient  Crack  describe  the  vari- 
ation of  points  of  impact  around  the  con 
ter  of  a target  when  one  is  aiming  at 
the  center. 

At  present  there  are  chairs  of  stu 
tistics  in  the  University  of  Athens,  the 
National  Technical  Polytechnic  of  Athens, 
the  University  of  Thessaloniki,  the  Uni- 
versity of  Patras,  and  the  University 
of  loannina.  In  the  new  University  of 
Thrace  (Xanthi)  statistics  is  offered, 
but  a chair  has  not  yet  been  established. 

The  occupants  of  these  chairs  have 
all  received  their  doctorates  in  the 
United  States  or  the  United  kingdom. 
Professor  Theophilos  Cacoullos  of  the 
University  of  Athens  received  his  PhD  at 
I'olumhia  University  about  _’(>  years  ago. 

In  Thessaloniki,  we  find  P r o f e ssor  S . 
kounias  who  was  trained  at  the  University 
of  Manchester.  The  chair  at  the  National 
Technical  Polytechnic  of  Athens  lias  been 
awarded  to  Professor  C.  Tsokos,  who  is 
not  vet  in  residence,  and  who  was  trained 
at  the  University  of  Connecticut.  Profes 
sor  P.  Papaioannou  occupies  the  chair 
at  the  University  of  loannina,  and  he 
received  his  doctorate  from  Iowa  State. 

\t  the  University  of  Patras,  the  chair 
is  held  by  Professor  C.  Roussas,  who  was 
trained  at  the  University  of  California, 
Pe rke l ov • 

Cacoullos  began  his  present  assign- 
ment at  the  University  of  Athens  about 
ten  vears  ago,  after  teaching  at  New  York 
University  and  Minnesota.  The  others 
have  come  to  their  chairs  much  more  re- 
cently, usually  after  teaching  in  the 
PS  or  Canada.  In  ID'2,  Cacoullos  organ 
i zed  a N ATO  Advanced  Seminar  on  'Hi 1 1 i 
variate  Analysis  held  in  Athens,  and  a 
volume  containing  the  Proceedings  of  that 
Seminar  has  been  published. 

There  is  some  research  going  on  bv 
professors  of  statistics.  Cacoullos  is 
working  on  recurrence  relations,  for  ex 
ample,  Stirling  numbers  of  the  first  and 
second  kind,  and  bell  polynomials  and 
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their  relationship  to  discrete  distri 
buttons,  houiu.is  i s working  on  design 
of  experiments  in  t lie  formal  sense  of 
Kiefer  .it  Cornell.  Roussas  is  working 
on  probability  theon  and  reliability 
theory,  and  1'sokos  works  on  reliability 
t heorv . 

There  does  not  seem  to  be  much, 
if  ans , interaction  between  professors 
of  statistics  m the  universities  and 
government  agencies  and  industry.  Of 
course,  it  is  only  very  recently  that 
statistics  was  regarded  as  a separate 
discipline,  and  in  time  applications 
of  statistics  and  probability  in  agricul- 
ture, public  health,  forestry,  and  manu- 
facturing may  come  to  the  fore  as  hap- 
pened in  the  US  and  other  countries. 

It  may  be  instructive  to  look  at 
the  actual  curriculum  in  statistics  in 
Creek  universities.  Students  enter  uni- 
versity from  high  school  with  a fixed 
major.  The  major  depends  on  the  candi- 
date’s statement  of  preferences  and  his 
performance  in  the  university  entrance 
exams,  which  are  the  same  for  all  uni- 
versities. Courses  are  distributed  bv 
major  and  bv  school  year.  In  mathematics 
and  the  sciences  there  are  four  years 
of  courses  leading  to  a diploma,  but 
attaining  the  diploma  takes  five  years 
on  the  average.  \ typical  program  for 
a rear  consists  of  five  courses  for  which 
two  semester  courses  equal  a one-vear 
course.  Usually,  four  of  the  five  are 
required,  that  is,  thev  are  fixed  courses 
taken  bv  all  students  of  the  same  major. 
One  and  sometimes  two  electives  mav  he 
taken.  If  is  interesting  that  mathem.it  i 
cal  statistics  courses  are  obligatory 
for  mathematics  majors  m all  universi 
ties  and  in  I’atras  and  Thessaloniki  for 
phvsics  students  as  well. 

\t  the  University  of  Athens,  mathe 
matics  students  take  probability  in  the 
second  semester  of  the  second  year,  sto- 
chastic processes  in  the  second  semester 
oi  the  third  year,  and  statistical  infer- 
ence over  the  whole  fourth  year.  The 
-.  t udent  s majoring  in  phvsics  take  prob- 
ability and  elements  of  statistics  for 
one  semester.  Students  in  biology, 
geology  and  chemistry  take  elementary 
probability  and  statistics  in  their  sec- 
ond year  for  one  semester  as  an  elective, 
ami  pharmaceutical  students  do  likewise 
in  their  first  year.  Interestingly 
enough,  in  the  Faculty  of  law,  there 
is  a chair  of  economic  statistics,  and 
the  holder  of  the  chair  gives  a one- 
vear  course  in  statistics.  This  is 


lust  beginning  to  take  place  m American 
universities.  In  the  Medical  School, 
descriptive  statistics  is  given  in  the 
first  semester  of  the  first  vear,  by 
a professor  of  epidemiology. 

At  l'atras,  mathematics  majors  take 
probability  for  the  whole  of  their  second 
year  and  statistical  inference  for  the 
whole  of  their  fourth  year.  Phvsics  majors 
take  probability  m the  second  semester 
of  their  first  year  and  are  required 
also  to  take  it  in  the  second  semester 
of  the  second  year.  Biology  students 
must  take  biostatistics  in  the  first 
semester  of  the  second  year,  and  can 
elect  to  take  another  semester  in  the 
third  year.  In  the  School  of  engineering, 
practically  all  students  take  elements 
of  probability  in  the  second  semester 
of  the  first  year  and  one  semester  of 
statistics  in  the  second  year.  For  the 
first  time  this  year,  students  in  the 
Medical  School  take  a one-semester  course 
in  statistics. 

At  Thessaloniki,  math  students  take 
statistics  and  probability  m their  fourth 
year.  For  medical  students,  statistics 
is  obligatory  in  the  first  year. 

At  the  National  Polytechnic  of  Athens 
there  is  a one-vear  course  i u probability 
m the  second  year,  and  at  the  new  Uni- 
versity of  Vh race , students  take  a one- 
vear  course  m probability  and  statist  i 
cal  inference  that  is  taught  bv  a profes 
sor  of  civil  engineering  from  the  Poly- 
technic in  Athens.  Applied  statistics 
courses  are  also  taught,  usually  of  one 
year  duration,  but  required,  in  the  School 
of  Commerce  m Athens,  t tie  Agriculture 
School  in  Athens,  and  the  School  of  In- 
dustrial Studies  in  Athens. 

Some  of  the  student  bodies  are  quite 
large.  For  example,  at  flies  sa  Ion  i k i 
there  are  Ai',000  students,  including 
1 , .’00  math  majors.  this  is  typical 
also  at  Athens. 

In  the  Spring  of  1S’S,  the  univer 
s i t i es  have  not  been  operating.  The 
students  have  been  on  strike  for  what 
might  be  described  as  the  right  to  have 
more  participation  in  the  programs  of 
their  respective  departments,  and  the 
department  assistants — essentially  junior 
faculty  and  research  associates — have 
been  on  strike  for  what  might  be  described 
essentially  as  better  working  conditions. 
At  times  the  students  have  also  been 
on  strike  to  support  the  demands  of  the 
department  assistants.  fhe  strike  is 
essentially  not  a general  student  strike, 
although  it  appears  that  wav.  Participa 
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t ion  in  the  strike  is  usually  accomplished 
bv  adherence  to  a political  group.  The 
same  is  true  for  the  women's  rights  move- 
ment in  Greece.  However,  the  effect 
is  to  provide  a total  student  strike. 

The  strike  and  the  politicization  of 
the  students  seem  to  have  caused  great 
government  concern  as  to  how  to  handle 
the  situation.  What  does  seem  in  pros- 
pect is  that  the  students  may,  in  effect, 
lose  one  rear  of  school. 

Because  of  the  competition  to  gain 
places  in  the  university  which  can  be 
accomplished  only  by  scores  on  national 
university  entrance  examinations,  a sub- 
stantial number  of  students  go  to  other 
countries  to  study,  Italy  being  a big 
recipient  because  of  its  proximity  to 
Greece.  The  competition  has  also  given 
birth  to  a large  number  of  training 
schools  which  prepare  high  school  stu- 
dents for  the  national  examinations, 
and  in  this  way  provide  employment  for 
college  graduates  that  is  usually  more 
lucrative  than  regular  high-school 
teaching  jobs.  The  government  hopes 
to  modify  this  manner  of  entrance  into 
universities  by  l!>80,  when  essentially 
performance  in  high  school  will  be  a 
deciding  factor.  However,  it  is  an  open 
question  as  to  whether,  or  in  what  form, 
this  will  be  accomplished. 

Statisticians  find  professional 
outlet  through  the  traditional  statisti- 
cal societies  and  their  journals,  and 
the  Greek  Mathematical  Society.  This 
Society  publishes  journals  and  holds 
frequent  seminars.  Because  of  travel 
constraints,  most  of  the  activity  takes 
place  in  Athens.  However,  the  present 
President  of  the  Society  is  Professor 
Nicolas  Artemiadis,  an  analyst,  who  is 
at  the  University  of  Patras.  The  Vice- 
President  of  the  Society  is  Professor 
T.  Galanis,  of  Athens,  who  works  in 
harmonic  analysis.  (Herbert  Solomon) 


AMI  RIGAN  RFSFARCH  ON  FGYPT,  IN  FGYPT 

The  American  Research  Center  in 
Fgypt  (ARC!!)  was  established  in  Cairo 
in  1948  for  the  purpose  of  assisting 
American  scholars  to  conduct  research 
on  igyptian  civilization — both  ancient 
and  modern.  Although  ARC1  itself  employs 
not  more  than  a dozen  full-time  staff 
members,  it  acts  in  the  key  role  of  coor- 
dinator of  much,  if  not  most,  American- 
sponsored  research  in  1 gyptoiogy  and 
Islamic  history.  Its  support  is  largely 
derived  from  special  ("blocked")  foreign 
currency  funds  which  are  administered 
by  various  US  Government  agencies  under 
Public  law  480.  These  agencies  include 
the  State  Department's  Bureau  of  Fduca- 
tional  and  Cultural  Affairs,  HTW's  Office 
of  education,  the  National  Science  Foun- 
dation, and,  to  a larger  extent,  the 
Smithsonian  Institution.  Private  agencies 
such  as  the  Bolligen  Foundation,  the 
Ford  Foundation,  and  the  Nat  nal  Geo- 
graphic Society  also  support  t h Center. 

In  recent  years,  both  Fxxon  and  coca 
Cola  have  contributed  hard  currency  fund- 
ing for  certain  ARCF.  projects.  Over 
the  next  few  years,  as  PL  480  funds  be- 
come depleted,  the  center  will  require 
increased  hard  currency  funding  to  carry 
out  its  research  programs. 

In  addition  to  a series  of  museum 
catalogs,  monographs,  and  translations 
of  Islamic  works,  ARCF  publishes  a quar- 
terly Newsletter  which  keeps  subscrip 
tion  members  apprised  of  the  Center's 
activities.  This  Newsletter,  which  typ- 
ically runs  to  about  60  pages,  contains 
news  of  current  ARCF  sponsored  projects 
together  with  announcements  of  meetings, 
books,  exhibitions,  etc.  The  institu- 
tional membership  of  ARCF  ($500/year) 
is  comprised  of  American  and  Canadian 
universities  and  museums.  Individuals 
from  all  nations  who  are  interested  in 
the  scholarly  research  of  Fgypt  and  its 
culture  mav  become  members  for  an  annual 
fee  of  $20. 

Most  of  the  ARCF  funds  are  used 
to  provide  fellowships  for  research 
in  Fgypt.  The  Fellows  are  chosen  by 
an  ARCF  Committee  composed  of  senior 
scholars  in  the  humanities,  social  sci- 
ences, art,  and  archaeology  specific 
to  Fgypt  and  the  Middle  Fast.  Normally, 
the  Center  is  able  to  support  direct lv 
about  two  dozen  Fellows  per  year. 

The  specific  reason  for  my  visit 
to  the  Center  was  to  learn  about  the 
Project  in  Medieval  Islamic  Astronomy. 

The  objec.ives  of  this  project  are  to 
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explore  the  detailed  astronomical  and 
mathematical  methods  used 'by  the  medi- 
eval Muslim  astronomers  and  to  invest i 
gate  the  extent  of  medieval  scientific 
contact  between  Islam  and  liurope.  I 
was  welcomed  by  the  Director  of  ARCIi, 
l)r . Paul  Walker,  who  provided  an  over- 
view of  the  Center’s  activities.  I.ater 
we  were  joined  by  Dr.  David  A.  King, 
the  Director  of  t ho  Medieval  Islamic 
Astronomy  Project. 

The  scholarly  credentials  of  Walker 
and  all  the  researchers  associated  with 
AlU'T  are  quite  impressive.  King,  for 
example,  received  his  HA  and  MA  deyrees 
in  mathematics  at  Cambridye,  a Diploma 
of  education  at  Oxford,  and,  in  1972, 
a PhD  in  Near  Pastern  l.anyuayes  and 
l iterature  from  Yale.  Ilis  principal 
collaborator  since  November  197(>  is 
Dr.  l.dward  Kennedy  who  is  on  leave  from 
his  lony-held  position  as  Professor 
of  Mathematics  at  the  American  Univer- 
sity in  Beirut.  Over  the  past  25  years 
Kennedy  has  published  (>  books  and  over 
80  articles  on  various  topics  relating 
to  astronomy  and  mathematics  in  modi 
oval  Islam.  In  addition  to  K i ny  and 
Kennedy,  who  reside  in  Cairo,  Dr.  Owen 
Oinyerich,  an  astrophysicist  at  the 
Smithsonian  As f rophys ica I Observatory 
(Cambridye,  Mass.)  and  Professor  of 
Astronomy  and  History  of  Science  at 
Harvard,  is  the  Principal  Advisor  to 
the  Project. 

In  the  following  paragraphs  I shall 
trv  to  give  some  idea  of  the  Project’s 
methods  and  objectives,  and  the  toil 
and  frustrations  of  this  undertaking. 

As  King  pointed  out,  all  our  present 
knowledge  of  the  Islamic  contribution 
to  the  history  of  the  exact  sciences 
is  based  upon  the  relatively  small  pro- 
portion of  Islamic  manuscript  sources 
iioused  in  Puropean  libraries,  since 
it  is  essentially  only  these  sources 
that  have  been  studied  in  the  past  two 
centuries.  However,  the  largest  and 
probably  the  richest  collection  of  medi- 
eval scientific  works  in  the  world  is 
in  the  ligypt  i. in  National  l.ibrarv  in 
Cairo  which  contains  nei  >eiv:7  t hoimu  n,t 
such  works — in  Arabic,  Persian,  and 
Turkish — that  until  now  had  never  even 
been  cataloged!  Many  of  these  manu- 
scripts are  from  the  9fh  to  15th  cen- 
turv,  when  Muslim  scholars  were  the 
leading  scientists  of  the  world.  This 
collection  contains  manuscripts  not 
only  from  ligypt,  but  from  areas  as  dis 
taut  as  Morocco,  Turkestan  and  the  Yemen. 


The  initial  phase  of  the  work  began 
when  King  arrived  at  the  Center  in  Cu i ro 
in  October  1972.  He  developed  the  nec- 
essary contacts  in  the  area  and  helped 
reach  an  agreement  between  ARCH  and 
the  ligypt  inn  Under-Secretary  of  the 
Ministry  of  Culture  and  Information 
(who  has  jurisdiction  over  the  Cairo 
manuscripts)  regarding  the  nature  of 
the  research  to  be  performed  and  the 
mode  of  publication  of  the  results, 
fh is  agreement,  signed  in  June  of  1975, 
stipulated  that  the  work  of  cataloging 
could  begin  in  September  of  that  year, 
that  the  catalog  lie  prepared  in  Arabic, 
and  that  it  be  submitted  to  the  ligypt  inn 
National  library  for  publication.  tlw  i ny 
to  delays  caused  by  the  outbreak  of  war 
in  October  1975  and  in  the  transfer  of 
all  the  Cairo  manuscripts  to  the  new 
building  of  the  National  l.ibrarv,  access 
to  the  manuscripts  was  not  actually 
granted  until  June  1974 — nearly  two 
years  after  the  initial  request. 

During  the  intervening  period  from 
October  1972  to  June  1974,  King  devoted 
himself  to  a thorough  study  of  the  meth 
ods  of  astronomical  timekeeping  in  me 
dieval  Islam.  This  study  brought  to 
light  and  described  the  tables  that 
were  used  in  the  major  centers  of  Is 
lumic  civilisation  in  the  medieval  per 
i od  and  traced  their  development  from 
the  most  rudimentary  examples  compiled 
in  Abbasid  Baghdad  through  t lie  very  so- 
phisticated tables  used  later  in  Cairo 
and  Damascus. 

In  this  effort,  King  used  the  com 
puter  facilities  at  the  American  Univer- 
sity in  Cairo  to  deduce  the  underlying 
formulas  and  the  astronomical  and  geo 
graphical  constants  which  had  been  used 
by  the  Islamic  scholars  who  originally 
constructed  the  astronomical  timekeeping 
tables.  Once  the  underlying  equations 
and  parameters  had  been  determined, 
the  mathematical  tables  found  in  modi 
oval  sources  could  be  readily  recomputed 
and  checked  for  accuracy  and  consistency. 
The  results  of  this  research  have  been 
reported  by  King  in  a series  of  papers 
published  over  the  past  five  years. 

The  monumental  task  of  sifting 
through  and  cataloging  more  than  5,000 
astronomical  and  mathematical  works  in 
the  library  finally  began  in  July  of 
1974.  This  involved  reading,  abstract 
iny,  and  classifying  each  work  according 
to  the  nature  of  its  contents.  The  col 
lection  was  divided  into  eight  major 
divisions  (e.g.,  general  astronomical 
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works,  astronomical  handbooks  with  tab 
los,  a s t ronom i m 1 instruments,  etc.l 
anti  o .irh  maior  division  was  further 
subil  i v ided  into  eight  subcategorios, 
king  was  helpetl  hv  three  assistants 
in  copying  extracts  from  the  manuscripts, 
(One  shoultl  hear  in  mi  ml  that  in  a poor 
country  like  Igvpt,  photocopy  ing  ma 
chines  are  virtually  nonexistent  ami 
that  t o "copy"  means  to  tlo  so  hv  liaml.) 

After  undergoing  several  tlrafts, 
the  final  catalog  iin  Arahicl  amounts 
to  near  It  A,  000  tvpeil  panes.  It  con 
-.i  sts  of  two  main  part  s:  \ listing 

o t the  entire  scientific  collection 
according  to  the  library  c lass i ficat i on 
system  adopted  and  a description  of 
the  material  contained  in  the  manuscripts 
arranged  chronologically  according  to 
subject.  Indices  of  authors,  titles, 
copyists,  owners,  readers,  and  dated 
manuscripts  are  included,  \ large  n tun 
her  of  especially  interesting  plates 
are  also  included.  This  catalog  has 
been  turned  oyer  to  the  Igvptian  National 
I ihrarv  which  has  tentatively  agreed 
to  the  puhlic.it  ion  of  a series  of  photo- 
offset  rep rodiic t i ons  of  some  of  these 
important  scientific  manuscripts. 

In  addition  to  the  Arabic  catalog,  a 
1 , Oi'i'-page  tnglish  language  survey 
of  the  collection  was  also  prepared. 

Of  course,  for  king  and  Kennedy, 
the  completion  of  t ho  cataloging  of 
the  massive  Cairo  collection  is  only 
the  beginning  of  their  1 onger- range 
research  goals.  Currently,  they  are 
preparing  descriptive  monographs  and 
papers  that  describe  manuscripts  or 
groups  of  manuscripts  in  the  collection 
found  to  contain  material  not  previously 
known  to  ovist.  these  will  he  submitted 
to  the  leading  international  journals 
of  the  history  of  science  and  of  Islamic 
studies.  In  the  future,  king  and 
Kennedy  plan  to  continue  the  series 
of  monographs  startod  during  the  first 
phase  of  tlie  Project  and  to  include 
further  studies  of  selected  topics  that 
are  of  considerable  interest  to  the 
history  of  science.  One  specific  study 
which  they  would  liko  to  imdortakc 
ami  which,  at  the  very  least,  will  he 
ot  interest  to  naval  historians  is  a 
systematic  investigation  of  the  naviga 
t tonal  techniques  and  instruments  used 
hv  medieval  Islamic  sailors. 

I'hose  readers  interested  in  more 
information  about  ARC!  or  the  Medieval 
Islamic  Astronomy  Project  in  p.i it  i c u 1 a r 
are  encouraged  to  write  directly  to: 
American  Research  tenter  in  I gvpt  , , 

Mi  dan  Kasr  II  I'uhbara,  Harden  t’itv, 
t'airo.  (William  .1 . ilordonl 
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Almost  everyone  has  heard  of  I lord's 
o I london,  but  probably  not  everyone 
realt.es  that  there  are  two  separate 
and  distinct  I lord's  firms.  1 didn't, 
there  is  the  insurance  society  popularly 
known  as  I lord's  of  London  that  consists 
of  more  than  t>0tm  individual  underwriters, 
I lord's  of  London  is  world  famous  for 
insuring  against  almost  any  risk.  Then 
there  is  I lord's  Register  of  Shipping 
which  is  a world-famous  ship  register 
and  shipping  classification  society, 
flic  people  of  I lord's  Register  have 
the  task  of  determining  whether  a ship 
is  properly  outfitted  and  structurally 
sound.  Mv  visit  was  to  I lord's  Register 
and  my  host  was  Mr.  John  Short,  Lech 
nical  Programming  Manager. 

Several  rears  ago  1 lord's  Regis  to , 
decided  to  adopt  finite  element  analysis 
of  sh  ip  s t fin' t tires  rather  than  depend 
entirely  upon  c lass  i f teal  ion  rules  and 
classical  methods  for  certification. 

\ AS  TRAN  , the  N ASA-ile  vo  I oped  finite  ele 
■lie'll t analysis  program,  was  adopted 
and  developed  into  a system  for  the 
analysis  of  ship  structures  called 
LKSAI1  (Lloyd’s  Register  Ship  Analysis 
using  I'tni  te  I lenient  s).  I he  huge  volume 
of  accurate  data  required  for  finite 
element  analysis  of  ship  structures 
placed  a considerable  burden  on  the 
i lord’s  surveyors  when  hand  preparation 
was  attempted.  lor  example,  a typical 
three-dimensional  finite  element  model 
of  a length  ot  a ship  mat  require  l.’.OOO 
input  cards. 

In  late  l»’i,  I lord's  Register 
placed  a study  contract  with  a consult 
i ng  firm  to  assess,  in  depth,  various 
methods  of  reducing  the  work  required 
in  data  preparation.  the  results  of 
the  studv  showed  that  an  interactive 
graphics  solution  was  most  promising. 

\ contract  for  the  development  ot  such 
a system  was  placed  with  t’.vaphical  Soft 
ware  Systems  ■ n late  lb',!.  \ unique 

feature  of  the  devel  ipmenf  was  a detailed 
application  spec i f icat ion  developed 
jointly  hv  Lloyd's  and  the  designers 
of  the  system,  before  acceptance  hv 
I lord's,  each  feature  o t the  system 
was  validated  against  the  application 
spec  i f i tai t i on.  In  a number  ot  cases 
the  designers  voluntarily  exceeded  I lie 
application  specification  without  ad 
ditional  cost  to  Lloyd's.  I lie  viability 
and  worth  of  this  technique  is  proved 
hv  the  success  of  the  system  which  was 
delivered  in  late  IP". I and  accepted 
on  t Junuurt  11>”S. 
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Tlu>  interactive  graphics  system 
developed  for  Lloyd's  called  ICON  (In- 
teractive Creation  Of  NASTRAN)  is  based 
on  a Pl.t:  PPP  11/4S  with  t>  4 K core,  float  - 
inn  point  processor,  and  dual  RK05  discs. 
Peripheral  equipment  includes  a card 
reader  and  a TIIIO  9 track  HOObpi  tape 
drive  for  compatibility  with  the  1 PM 
560/158  on  which  NASTRAN  is  run.  The 
graphics  display  is  a Vector  General 
5P5  with  joy  stick,  light  pen,  and  alpha- 
numeric keyboard.  The  system,  written 
in  assembly  language,  runs  under  the 
DOS  operating  system  but  will  also  run 
under  RSX  I I - M . 

It  is  evident  that  the  design  of 
the  system  has  been  carefully  thought 
out  and  executed.  The  experience  of 
one  of  the  designers,  A.  Armit,  in 
developing  Multipatch  and  Multiobject 
is  quite  evident.  The  system,  which 
was  graciously  and  expertly  demonstrated 
by  Ms.  Carole  Clarke,  uses  the  light 
pen  as  the  principal  interactive  device. 
Confirmation  of  light  pen  actions  oc- 
curs through  the  space  bar  on  the  key- 
board. Precise  numerical  information 
is  entered  from  the  keyboard.  The  joy 
stick  is  used  to  take  advantage  of  the 
M)  hardware  rotation  capability  of  the 
Vector  General  51)5  display.  Full  mani- 
pulative capability  is  provided  through 
the  light  pen.  Some  representative 
commands  are  replicate,  substructure, 
move,  delete,  etc.  The  system  shows 
excellent  attention  to  user  interaction 
and  psychology. 

The  system  may  be  used  in  three 
ways:  to  develop  the  finite  element 

model  of  the  structure  from  scratch, 
to  display  and  upgrade  or  add  detail 
to  finite  element  representations  devel- 
oped automatically  on  the  IBM  560/158, 
or  to  display  the  results  of  a NASTRAN 
calculation.  The  last  is  a recent  in- 
house  development  by  David  Porritt  of 
I lovd's.  When  ICON  is  used  to  create 
a finite  element  model,  the  end  product 
is  a set  of  NASTRAN  cards  on  magnetic 
tape.  Facilities  are  provided  for  view- 
ing the  card  formats  on  the  display, 
lull  syntax,  reference,  and  error  check- 
ing of  the  cards  is  provided,  and  a 
number  of  display  options  for  viewing 
and  correcting  cards  are  available 
to  the  user. 

Lloyd's  Register  feels  that  the 
system  is  vers  successful.  In  fact, 
thev  ordered  identical  hardware  and 
a modified  software  system  for  use  in 
offshore  (oil  rig)  ocean  engineering 
before  the  original  system  was  fully 


operational.  Because  each  individual 
Lloyd's  surveyor  may  only  do  one  or 
two  ships  or  offshore  structures  each 
year,  Lloyd's  uses  specially  trained 
personnel  to  operate  the  system.  Re- 
ductions in  data  preparation  time  are 
typically  from  three  weeks  to  three 
days  for  an  offshore  structure.  This 
represents  a significant  reduction  in 
cost.  However,  Short  emphasized  that 
in  the  very  competitive  offshore  oil 
industry  the  ability  to  respond  to  cus 
toiner  needs  in  much  shorter  times  was 
equally,  if  not  more  important  than 
cos  t . 

The  ICON  system  and  its  sister, 
Ocean  engineering  System,  are  excellent 
examples  of  cost-effective,  productive 
interactive  graphics  applications. 
(David  Rogers,  D.S.  Naval  Academy) 
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I. AS l'R  RFSFARCIl  AT  ST.  ANPRl'WS 

Most  people  think  of  golf  when  St. 
Andrews,  Scotland,  is  mentioned.  How- 
ever, 1 traveled  there  to  look  at  some 
very  interesting  laser  research  in  prog- 
ress in  the  Physics  Department  of  the 
University  of  St.  Andrews.  St.  Andrews 
is  a -small  town  of  about  12,000  people 
set  on  the  east  coast  of  Scotland  fifty 
miles  north  of  Fdinburgh.  It  has  a rich 
recorded  history  dating  back  over  1000 
years.  The  University,  founded  in  me- 
dieval times,  is  now,  along  with  golf, 
one  of  the  major  activities  of  the  town. 

It  has  over  5000  students  taking  courses 
in  Pure  Science,  Medical  Science,  Arts, 
and  Divinity. 

1 visited  the  Physics  Department 
about  ten  years  ago  and  found  that  there 
were  three  key  staff  members  involved 
in  laser  research.  The  same  three  peo- 
ple, l)r.  Arthur  Maitland,  head  of  the 
laser  group,  Dr.  Malcolm  II.  Dunn  and 
Dr.  Anthony  I..S.  Smith,  are  still  there 
and  still  very  active.  There  are  three 
other  research  fellows  working  in  the 
laser  group:  Brian  Norris,  Henry  Shields, 
and  Dr.  Raymond  D.H.  Brown.  This  is 
a small  group,  but  it  has  been  produc 
five.  For  example,  Maitland  and  Dunn 
have  collaborated  on  a book  on  lasers 
| .'..jeer  Phye  ton  , Nor  th-llo  1 1 and  Publishing 
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Company,  Amsterdam  (1969)1,  the  second 
edition  of  which  is  dated  1977  and 
is  now  available.  The  general  areas 
of  interest  of  the  g roup  include:  devel 
optnent  of  new  lasers,  improving  laser 
performance,  and  the  use  of  lasers  us 
high  resolution  spectroscopic  sources, 

Maitland  is  currently  working  on 
high-power  argon-ion  laser  development 
for  laser  damage  studies,  lie  expects 
to  attain  a useful  power  level  of  at 
least  ISO  IV  cw.  In  addition  he  is  con 
ducting  experiments  in  micro-analysis 
of  surfaces  using  lasers.  A Q-switched 
ruby  laser  beam  is  focused  onto  a sur 
face  of  the  material  to  be  analyzed. 

Some  of  the  atoms  in  the  ejected  plasma 
are  excited  and  hence  fluoresce.  A 
spectroscopic  analysis  of  the  fluores- 
cence provides  information  on  the  com- 
position of  the  surface  material.  A 
third  area  Maitland  is  interested  in 
is  excimer  lasers,  lie  is  investigating 
the  possibility  of  cw  operation. 

Smith  is  looking  at  the  effects 
of  negative  and  positive  ions  in  CO, 
a n d CO  lasers.  Th e s e e f f e c t s a re  v e r y 
important  in  regard  to  the  efficiency 
of  flowing  or  sealed-off  lasers  and 
tube  life  of  sealed-off  systems.  No 
one  has  as  yet  experimentally  determined 
the  presence  of  negative  ions  in  trans- 
verse excited  atmospheric  pressure 
(THA)  lasers,  but  these  are  expected 
to  xist  and  should  cause  discharge 
instability  and  arcing.  Negative  ions, 
principally  NO,  and  NO,,  have  been  ob- 
served recently  by  other  investigators 
in  the  flowing  afterglow  of  a cw  dis- 
charge in  a low-pressure  ('1  Tori') 
mixture  of  CO,,  N,  and  lie.  This  pres- 
sure is  lower  than  that  used  in  either 
cw  CO,  lasers  (10-20  Torr)  or  I I A la- 
sers (1  atm);  however,  the  results  serve 
to  provide  a check  point  at  one  pressure 
for  theoretical  models.  In  a recent 
paper  (II.  Shields,  A.I..S.  Smith  and 
II.  Norris,  J.  Vhye . P:  AppZ,  Phan. 

0,  1 587-160.1  (1976)1  t he  resul  t s' o f 
calculations  based  on  a computer  model 
of  a IT  A CO,  laser  are  described  in 
which  6.1  neutral  and  negative  ion  proc- 
esses are  considered  for  a sealed  tube 
containing  a mixture  of  CO,,  N,,  0, , 

CO,  II,,  and  11,0.  Their  model  predicts 
that  in  a CO,,  N,,  lie  mixture  the  dom- 
inant negative  ion  should  be  CO",  with 
a total  concentration  of  negative  ions 
up  to  101  of  the  electron  concentration 
depending  on  the  CO,  concentration. 

When  the  dissociation  products  CO  and 


0,  that  would  be  present  in  a sealed- 
off  system  are  included,  the  dominant 
negative  ion  is  (20J  and  the  ratio  of 
negative  ion  concentration  to  electron 
concentration  increases  to  'I  for  a 
mixture  rich  in  CO,  such  as  that  used 
in  uv-p re  ion i zed  lasers.  The  effects 
of  the  additives  CO  and  11,0  were  also 
investigated.  I'he  CO  reduces  the  CO, 
dissociation  and  therefore  the  amount 
of  0,  while  11,0  in  small  amounts  also 
limits  CO,  dissociation  as  well  as  aid 
i ng  p re  ion i za  t i on . 

Smith  and  his  colleagues  experimen 
tally  verified  that  long-life  sealed- 
off  TTA  laser  operation  can  be  obtained 
in  a mixture  of  CO,,  N,,  lb-  provided 
the  0,  concentration  is  less  than  U.5- 
2.01  and  the  water  vapor  concentration 
is  less  than  1 -11 . 

Smith's  group  has  also  made  theoret 
ical  and  experimental  investigations 
of  positive  ions  in  CO,  lasers.  They 
developed  a s em  i quail  t 1 1 a t i ve  reaction 
kinetic  model  to  explain  the  formation 
of  positive  ions  observed  in  the  pos i 
five  column  of  discharges  of  CO,,  N,, 
lie,  II,  mixtures. 

An  additional  important  topic  put 
sued  by  Smith's  group  i s the  CO  laser. 

Ih is  work  is  highly  significant  as  t hex 
reported  room  temperature  transverse- 
excited  operation  at  pressures  up  t o 
1 atm  w i t ii  sliding-spark  uv  preioniza 
t ion  in  a sealed-off  CO-lle  laser.  I’ve 
viously  room  temperature  operation  was 
possible  only  with  large  and  expensive 
electron-beam  excitation  equipment. 

Also  an  order  of  magnitude  improvement 
in  peak  power  per  unit  volume  over  othei 
workers'  results  was  achieved.  Ibex 
obtained  '■1115  pulses  over  a period  of 
two  weeks  with  no  significant  decrease 
in  power  or  output. 

The  elimination  of  the  necessity 
of  a flowing  system  also  reduces  the 
cost  and  increases  the  practicality 
of  CO  lasers.  Smith  feels  that  there 
is  room  for  improvement  of  his  system, 
and  he  predicted  that  it  should  be  pos 
sible  to  produce  CO  lasers  of  very  high 
e I f i c i enc v . 

Dunn's  group  has  recently  been 
working  on  second-harmonic  generation 
of  cw  dye -laser  radiation,  detection 
of  Rydberg  states,  and  measurements 
of  electron  and  metastable  lie  densities 
in  hollow-cathode  discharge  metal  vapor 
lasers.  They  have  developed  a tunable 
frequency -xloub led  cw  dye  laser  using 
an  intracavitv  ammonium  dihvdrogen 
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alumlnato  i AUAI  nonlinear  iivstal, 

\ i'oixt  ol  AO  mW  is  ohtalnod  over  t ho 
ranye  .’V>.’0- M'.’O  \ with  h fi-W  aryon- 
l.isoi  pump.  I'hov  ha vo  boon  concerned 
about  losses  introduced  l>v  i nt raca v i t v 
nontlneai  iivsi.ils  .1  nil  liavo  dosiyned 
a cavity  to  compensate  tor  astigmatism 
aiiil  coma  produced  1>\  t ho  Hrewst er-any  lo 
i iistal  surfaces.  Throo  oavitv  confiy 
mat  ions  usiuy  off-axis  mil  tors  have 
boon  desiyned  whioh  offer  various  ilo 
y i oo sol  i omponsa  I i on . 

thinn  has  usoil  t ho  uv  ow  ilvo  lasoi 
to  o\i  ito  Kydhory  statos  in  Rh  atoms. 

I’  statos  aro  o wit  oil  ilirootlv  up  to 
n - ’I.  I ho  y roup  has  ilovolopoil  a now 

sonsttivo  wav  ol  detect  iny  Rvdbery 
statos.  ihe  atoms  aro  owl  toil  in  a 
span'-ih.i  i i;o  limiloil  t hormion  lo  trioilo 
hot  wooii  t ho  yrid  anil  amnio.  A small 
oloit  rii  l io  hi  appl  loil  to  t ho  o.  riil  per 
mits  detection  ol  t ho  so  statos,  which 
aro  on  l\  a low  iiioV  from  t ho  continuum, 
h\  I ho  result  my  collisional  ioni.’ation 
with  y i ouiitl- s t a t o Rh  atoms  ami  suliso 
i|iiont  iiuront  proilucoil  in  t ho  anoilo 
i i 1 1 ii  1 1 . Ulil  i t i on  a I 1 1 a n o I oc  trie  I"  i o I il 
ol  ■ S \ ' v in  appl  loil  to  this  reyion  causes 
Stark  h roailou  i iij*  l t*  -sn  1 1 i n>*  in  a mix  iny 
oi  excited  statos  anil  allowing  t ho  nor 
in. i I s e I oi  lion  i'll  1 *• , ) t » 'I,  lo  ho 
broken  a ini  allowing  on  Hat  ion  ol  ‘ S 
uni  0 states  a-,  woll.  Ihoi  havo  oh 
sorvoil  *‘S  statos  I'rom  n An  to  n 
‘■A  ami  0 states  i'rom  n - A ' t o n - 
‘>4.  lo  rm  levels  ami  i|uantum  detects 
aro  easilv  ilot  o rm  i noil , \n  i ml  it  at  ion 
ol  the  sonsil  mli  ol'  this  tochnit|ue 
can  he  yarned  hv  real  I inn  that  the 
orii'.inat  ilotoction  o I Kvilbery  states 
hv  an  absorption  mothoil  roiiuiroil  an 
ahsorpt  ion  lenyth  o I S m amt  an  into 
illation  tune  ol  II'  hours.  Ihinn’s  mothoil 
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to  a positive  column  it  i so  hu  rye  lor  ere 
at  inn  excited  metal- ion  states  in  char  no 
exchange  between  He  ions  in  theii  y round 
state  anil  neutral  metal  atoms. 

Ibis  rel at  i volv  small  laser  croup 
has  boon  unite  proiluct  i ve  throuyh  the 
vears  ami  should  continue  to  proiliko 
yood  results  in  the  vears  alioa.I. 

(Vo rn  N.  S in i lev) 


MAUN1  rOHVl'Rl'in  NAMU'S  U till  HI  M-  llUR  I ov 
llXTATRs  I TV  fM  Till  \TT.rV 

An  interest  ini;  p roc  ram  in  macnoto 
livil  roilvnam  i c ■.  (MUD)  is  ho  me  ilove  topoil 
at  the  Uon-liur  ion  Hniversitv  of  the  \ojjoi 
in  Hoor-Shev a , Israel.  Iho  formation 
of  the  University  in  o islet  to  spoarhoail 
the  ilove  l opmoii  t of  the  Neyev  ilosort  io 
Cion  was  the  ambition  ol  the  late,  formoi 
I’ rime  Minister  David  Hen-Uni  ion , ami 
so  it  was  iiameil  in  his  honor.  Iho  .1 1 
rector  of  the  Mill'  pri'er am  is  Protessoi 
Herman  Kranover,  who  first  arriveil  in 
Israel  in  I'I7J,  Previously,  he  was  in 
the  Physics  Institute  of  the  Intv  inn 
Academy  of  Science  in  Rica,  USSR.  Hint 
Institute  then  ami  current Iv  consists 
of  some  4i'i'  scientists,  enc  ineers , ami 
technicians  who  are  active  in  research 
on  liiptiil  metal  Mill'.  Ihe  Mill'  activity 
in  lU't'r-Shova  i part  ol  the  Mechanical 
I n c i nee  r i lie  I'epartment  of  the  University. 

Macnt't  ohvilroilvnami  cs  is  the  stmlv 
of  the  interact  ion  ol  the  flow  of  an 
e lect  r ica  1 1 v comluc  t itiR  fluiil  with  elei 
t romacnet  ii  fields.  A simple  example 
of  this  phenomenon  is  ohtainoil  hv  con 
siilerinc  the  flow  of  a comluc  t i lie  fluiil 
in  an  easterly  direction  with  an  ambient 
maenet  ic  field  in  the  northern  direction. 
An  electric  fa  Id  will  then  he  present 
in  the  flowine  fluid  and  will  he  oriented 
in  the  vertical  (upward)  direction, 
laradav  proposed,  in  this  wav,  to  mens 
lire  the  flow  in  the  Thames  River  even 
thouch  the  ambient  (earth's)  maynotic 
field  was  weak.  Ihe  example  also  serves 
to  illustrate  the  "suin'  ope  e.ieu  f of  t lie 
ordinarv  di  Mill'  eenerator.  i'(  course, 
ini  few  thlnys  are  reallv  simple  and 
o the  di  Mill'  eenerator  i ••  also  compli- 
cated I"  a tiumhoi  iif  secoiiilarv  effects, 
lor  instance,  the  electric  current  in 
dm ed  in  the  fluid  as  it  moves  through 
the  ambient  magnet ii  field  also  selves 
to  modify  the  field,  Iho  hottoi  an 
electrical  conductor  the  fluid  is, 
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the  n r o a t e r the  induced  current  and 
the  greater  the  modification  to  the 
ambient  field. 

The  activities  of  the  MUD  program 
at  Beer-Sheva  are  confined  principally 
to  liquid-metal  MUD  (LMMHll),  for  which 
the  experimental  facilities  are  consid- 
erable. There  is  an  instrumented  MUD 
channel  which  is  2 cm  * 9 cm  in  cross 
section  and  2 m long.  A transverse 
magnetic  field  up  to  1 Tesla  (10,000 
G)  can  be  supplied  with  flows  of  liquid 
mercury  in  the  channel  of  Reynolds  num- 
bers up  to  150,000.  The  varied  instru- 
mentation used  in  the  channel  includes 
hot  film  and  2-electrode  probes  for 
obtaining  the  induction  potential  dif- 
ference. 

An  MUD  generator  in  the  laboratory 
is  used  for  single-  and  two-  phase  flow 
experiments.  The  working  fluid  is  either 
mercury  (single  phasel  or  mercury  and 
argon  (two  phasel  with  flow  Reynolds 
numbers  up  to  500,000.  The  applied 
transverse  magnetic  field  can  reach 
1 Tesla.  The  dimensions  of  the  genera- 
tor channel  are  1 cm  * 2 cm  x } m long. 
The  generator  can  be  operated  with  con- 
ducting and  nonconducting  partitions, 
and  observations  of  pressure,  voltage, 
current  output,  and  void  fraction  dis- 
tribution can  be  made. 

A traveling  wave  magnet ic -f ie Id 
open-channel  10  cm  wide  and  1 m long 
has  been  completed  and  is  now  operating. 
The  working  fluid  is  mercury.  Three- 
phase,  SO-Hz  ac  current  is  supplied 
to  the  traveling  wave  magnetic-field 
windings.  Since  the  field's  wavelength 
is  10  cm,  its  phase  velocity  is  5 m/sec. 
The  device  operates  at  high  slip  with 
the  velocity  of  the  mercury  variable 
from  10-50  cm/sec. 

A NaK  (Sodium-Potassium)  facility 
for  the  study  of  single-  and  two-phase 
MUD  flows  is  under  construction.  The 
flow  capacity  is  25  liters/sec;  the 
field  strength  is  1.6  Tesla  for  a 2.75-cm 
gap.  The  pressure  that  can  be  supplied 
in  the  loop  is  a head  of  25  m of  the 
working  fluid.  The  pole  pieces  are 
I m long.  It  is  hoped  that  this  loop 
will  also  serve  as  a pilot  plant  for 
solar  MUD. 

The  research  activities  of  Bran- 
over's  group  are  reported  in  a companion 
article  on  "The  Second  Bat-Sheva  Seminar 
of  MUD  Plows  and  Turbulence"  which  fol- 
lows. 


I was  impressed  with  t lie  activity 
in  l.MMIID  at  Ben-Gurion  and  with  the 
enthusiastic  group  of  researchers  and 
students  that  Branover  has  assembled 
particularly  in  view  of  the  short  time 
he  has  been  in  Israel. 

(Martin  Lessen) 


Till-  SECOND  BAT-SIU:VA  SEMINAR  ON  MUD 


The  Second  Bat-Sheva  Seminar  on 
MUD  (Magnetohydrodynamic)  Plows  and  Tur- 
bulence, sponsored  by  the  Bat-Sheva  do 
Rothschild  Poundation  for  the  Advance- 
ment of  Science  in  Israel,  was  held  from 
28-dl  March  at  the  Ben-Gurion  University 
of  the  Negev  in  Beer-Sheva.  The  organ- 
izing committee  consisted  of  well-known 
individuals  from  the  United  States,  Eng- 
land, and  Prance  as  well  as  lsiael,  and 
was  chaired  bv  Prof.  Herman  Branover 
of  the  Mechanical  Engineering  Department 
of  the  Seminar  host  institution.  The 
Bat-Sheva  de  Rothschild  Poundation  has 
sponsored  some  thirty  previous  scienti- 
fic seminars  in  areas  ranging  from  gen- 
etics of  microorganisms  through  quantum 
fluids,  marine  geochemistry,  molecular 
dynamics  in  liquids  to  interaction  of 
art  and  science,  although  it  has  as  its 
primary  function  the  support  of  immigrant 
scientists  and  young  scientists  through 
grants-in-aid  and  grants  for  research, 
respect ivel y. 

The  subject  matter  of  the  Seminar 
was  naturally  split  between  MHO  flows 
and  turbulence;  the  MUD  part  of  the  pro- 
gram was  mainly  concerned  with  liquid 
metal  flows,  while  the  sessions  on  turbu- 
lence were  devoted  to  both  MUD  and  or 
dinary  non-MHD  turbulence.  Eonsiderable 
attention  was  given  to  two-phase  (liquid 
metal  ♦ gas)  d i rect -current  power  goner 
ation  and  MUD  applications  for  liquid 
metal  casting  in  foundries  and  metal 
processing  mills  along  with  preparatory 
investigations  of  liquid  lithium  flow 
in  the  intense  magnetic  fields  of  pro 
jected  nuclear  fusion  reactors. 

In  the  area  of  two-phase  MUD  power- 
generating  flows,  T.A.  Trovi Ilian,  U.H. 
Kurzweg,  R.P.  Elkins,  and  P.R.  I.indgren 
(llniv.  of  Florida  at  Gainesville)  pro 
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senteJ  t hi'  algorithms  for  flow  in  a 
rectangular  duct  with  a transverse  mag- 
netic field  having  a void  fraction 
(ratio  of  gas  to  total  volumel  that 
varied  over  the  cross  section  of  the 
duct  so  that  very  little  gas  was  pres 
cut  near  the  walls  and  a considerable 
amount  was  in  the  center.  Since  the 
resulting  variation  in  electrical  con- 
duct ivi  tv  adversely  affects  efficiency, 
the  addition  of  partitions  placed  paral 
lei  to  t lie  channel  walls  was  considered 
so  that  the  void  fractions  could  be 
more  evenly  distributed.  The  partitions 
parallel  to  the  nonconducting  duct  walls 
were  insulated,  while  the  partitions 
parallel  to  the  electrode  walls  were 
conducting  (See  big.  1).  It  was  found 


B (magnetic  field) 


Fig  1.  Cross  section  op 
Partitioned  MHD  Duct 


that  the  reduction  in  flow  rate  due 
to  the  partitions  was  small  while  the 
general  effect  on  performance  was  favor- 
able. The  effect  of  a shunt  layer  in 
liquid-metal  two-phase  Mill'  generators 
was  discussed  bv  Prof.  P.S.  l.ykoudis 
(Purdue  Univ.l.  The  shunt  layer  arises 
because  the  flow  at  the  nonconducting 
walls  is  zero  although  the  boundary 
layer  is  very  thin,  and  thus  the  shunt 
serves  as  a short  circuit  between  the 
electrode  walls.  However,  for  a typical 
generator,  the  resulting  losses  were 


calculated  to  be  small.  The  effeci 
of  small,  nonconducting  streamwise 
baffles  parallel  to  the  conducting  walls 
and  located  in  the  middle  of  the  channel' 
nonconducting  walls  was  discussed  in 
a paper  by  A.  Yahhot,  b.  Hock,  A.  levin 
and  II.  Branover  ( Ben-Cur  ion  Univ.l,  who 
found  theoretically  that  the  baffles 
could  increase  the  output  of  such  a 
channel  (See  big.  2).  A study  of  turbu 


Ftq.2.  Electrode  Waul  Baffles 


in  Duct  Cross  section 

lent  flow  in  Mill'  generator  channels 
by  Branover,  b.  tloch,  landsberg, 

Y.  linger,  and  A.  2 i 1 her  man  (Ben-CIur  ion 
Univ.l  revealed  increased  turbulence 
in  the  fringe  (entrance!  region  with 
increasing  transverse  magnetic  field 
strength.  The  reason  for  this  seemed 
to  be  that  in  the  fringe  region,  the 
velocity  distribution  has  maximum  values 
near  the  walls  and  therefore  has  points 
of  inflection  that  lead  to  instability 
and  turbulence.  The  effect  is  caused 
by  the  presence  of  the  magnetic  fringe 
field  and  is  enhanced  with  the  increase 
in  field  strength. 

l’.b.  l'unn , G.  l'abris,  b.S.  Pierson, 
and  M.  Petrick  (Argonne  National  1 abo 
ratory,  Argonne,  Illinois),  reported 
on  studies  of  Nak  + N,  (Sodium-Potassium 
Nitrogen)  and  Na  + Nj  with  a foaming 
agent  in  the  Mill'  channel  flow.  The 
problem  with  a foaming  agent  is  that 
while  it  keeps  the  bubbles  alive,  it 
also  makes  separation  of  the  gas  phase 
from  the  liquid  phase  difficult.  The 
search  is  on,  therefore,  for  a foaming 
agent  with  "champagne"  characteristics 
such  that  the  bubbles  will  break  down 
when  they  are  no  longer  needed.  Vari- 
ous possibilities  for  bubbling  and  sop 
arating  geometries  were  discussed. 

Papers  on  Solar  1.MMII1'  (liquid-metal 
MUD)  by  R.  Kadebold  (Technical  Univ. 
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ot'  Berlin)  aiul  1.  Borda,  Branover, 

A,  l.lbocher,  and  A.  l.eitner  (Bcn-Gurion 
Univ.)  held  out  hope  of  practical  though 
inefficient  systems  on  the  basis  of 
ordinary  considerations;  on  a cost  basis, 
however,  the  systems  looked  favorable 
compared  to  photovo 1 1 a ic s.  I . Tate 
and  B.  Zauderer  (General  flectric,  Phil- 
adelphia! described  theoretical  and 
experimental  work  on  self-excited,  pulsed 
MHO  power-generation.  An  electrically 
driven  shock  tube  was  used  to  produce 
a plasma  which,  under  the  influence 
of  a "tickling"  permanent  magnet  that 
provided  the  initial  Faraday  voltage, 
then  provided  the  magnetic  field  ex- 
citing current  for  the  generator.  Tt 
was  observed  that  irrespective  of  the 
plasma  conductivity,  sufficient  initial 
induced  voltage  via  the  "tickler"  mag- 
netic field  is  required  to  overcome 
electrode  voltage  drop  for  this  to  ini- 
tiate power  generation. 

Review  lectures  in  the  general 
area  of  I MMMD  duct  flow  were  given  by 
G.S.S.  Ludford  (Cornell  Univ.)  on  the 
basic  theory  and  A..T.C.R.  Hunt  (Cam- 
bridge Univ.)  on  theoretical  and  exper- 
imental applications.  H.k.  Moffat 
(Univ.  of  Bristol,  HK)  presented  an 
MHO  generalization  of  the  0.1.  Taylor 
theory  of  streamwise  diffusion  in  duct 
flow.  A transverse  magnetic  field  with 
respect  to  the  streaming  direction  flat- 
tens the  velocity  distribution  and  hence 
reduces  the  streamwise  diffusion.  The 
effect  of  duct  wall  conductivity  on 
I.MMHP  flow  was  reported  by  P.  label  in 
and  J.P.  Chabrerie  (Univ.  of  Paris), 
and  the  theory  developed  was  found  to 
check  previous  known  results  asymptotic 
ally.  The  application  considered  was 
nuclear  fusion  reactor  design.  Because 
liquid  lithium  exhibits  a large  thermo- 
electric effect,  its  use  as  a coolant 
for  a reactor  would  involve  the  pres- 
ence of  large  thermoelectric  currents 
with  possible  deleterious  effects. 
Accordingly,  J.A.  Sherd  iff,  I’.J.M. 

Altv,  and  P.B.  Outta-Gupta  (Warwick 
Univ.,  Uk!  developed  the  relevant  al- 
gorithms for  thermoelectric  Mill)  and 
reported  on  the  order  of  magnitude  of 
these  effects.  l.R.  McNab  (Westing- 
house,  Pittsburgh)  described  the 
West inghouse  NaK  MHO  facility  and  some 
of  the  experiments  in  progress.  Mow 
rates  up  to  22  liters/sec  in  four  par- 
allel rectangular  ducts  each  18  mm  s 
So  mm  in  cross  section  with  magnetic 


fields  up  to  1.2.'  Tesla  can  be  achieved. 
Currents  up  to  lb  kA  can  be  provided 
to  the  channels. 

The  most  immediate  application  of 
l.MMlll)  lies  in  metal  process  ing,  and  this 
is  already  being  practiced  in  the  USSR. 
There  is  considerable  research  activity 
in  this  area  in  Western  Furope,  the 
US,  and  Israel  in  the  direction  of  heat- 
ing the  liquid  metal  while  pumping  and 
stirring  it.  G.S.S.  l.udford  reported 
on  work  with  .T.S.  Walker  (Univ.  of 
Illinois,  llrbana)  on  open-channel  flow 
of  MIID-driven  liquid  metals.  Theore- 
tical solutions  for  driven  and  throt- 
tled flows  were  obtained  that  have  ap- 
plication in  pumps,  flow  meters,  and 
slag  separators.  F.R.  Block  (Technische 
llochschule,  Aachen,  FRG)  reported  on 
a traveling  wave  magnetic- field  flow 
control  experiment  of  the  continuous 
casting  of  steel  carried  out  in  cooper- 
ation with  the  Innocent i s.  teristacchio 
plant  in  Brescia,  Italy.  IT.  Iso  stated 
that  a 1-kg  glob  of  molten  all.  urn 
was  levitated  by  using  alternat.  .g  field 
An  invited  lecture  by  R.  Moreau  (Univ. 
of  Grenoble,  France)  described  the  use 
of  rotating  magnetic  fields  to  heat 
and  stir  liquid  metal  in  the  continuous 
casting  process.  The  stirring  keeps 
the  constituents  of  the  melt  homogeneous 
ly  mixed  and  inhibits  the  formation 
of  large  crystals  and  other  structures 
during  solidification. 

Other  papers  in  the  area  of  l.MMlll' 
were  l’itot  Tube  Theory  by  T.  Berger 
(Technical  Univ.  of  Berlin);  Instability 
of  a Tree  Surface  Driven  by  Alternating 
Magnetic  Fields  by  A.  Marcel,  A.  Gamier 
and  l’.P.  Gamier  (Univ.  of  Grenoble); 
Baroclinic  Instability  in  the  Presence 
of  a Magnetic  Field  by  V.  Fautrelle 
(Univ.  of  Grenoble);  and  Inertial  Con- 
vection in  Liquid  Metals  by  M.R.F. 
Proctor  (Univ.  of  Cambridge,  Uk).  Proc- 
tor obtained  an  elegant,  closed  form 
solution  to  the  lowest  mode  of  convect 
ing  flow  in  a horizontal  cylindrical 
tube  for  a non -Ml ID  flow.  G.  Schouten 
(Technical  TTnTv.  of  I'elft,  The  Nether 
lands'  spoke  about  boundary- 1 aye r theory 
at  the  entrance  to  the  magnetic-field 
region  in  an  Mill'  channel.  G.  Thatcher 
(Ilk  Atomic  Fnergy  Authority)  presented 
a review  of  l.MMlll'  work  in  progress  at 
the  Risley  Nuclear  Power  Development 
Laboratory  that  entails  work  in  induc- 
tion pumps,  flux  distortion  flowmeters, 
and  IM  flow  couplers  for  the  primary 
and  secondary  flows  in  heat  exchangers 
for  breeder  reactors. 
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The  section  of  the  Seminar  devoted 
to  turbulence  contained  review  lectures 
bv  I.  N . Irenkiel  (Naval  Ship  RiiO  Center, 
Bethesda,  MD1  on  recent  directions  in 
experimental  turbulence  studies  and 
M.  Lessen  (CNR  London)  on  the  marginal 
instability  of  turbulent  flow.  P.F. 
klebanoff  (National  bureau  of  Standards, 
Gaithersburg,  Ml')  and  Irenkiel  reported 
on  an  experimental  investigation  of 
small-scale  turbulence  structure  in 
air  and  water  downstream  of  a grid  and 
m a boundary  laver  over  an  extended 
range  of  Reynolds  numbers.  1'.  Oster, 

B.  Hziomba,  II.  Fiedler,  and  1.  Wvgnan 
ski  (llniv.  of  Tel  Aviv,  and  Technical 
Univ.  of  Berlin)  presented  t tie  results 
of  a study  of  the  effect  of  trailing 
edge  oscillations  on  the  spread  of  a 
two-d imens iona l mixing  laver  that  in- 
dicated the  laver  would  initially  spread 
at  a faster  rate  than  t lie  undisturbed 
case  but  would  eventually  (in  the  far 
field)  spread  at  the  undisturbed  rate. 

The  higher  t lie  frequency  of  oscillation, 
the  nearer  downstream  did  t lie  shearing 
laver  return  to  the  undisturbed  rate 
of  spread.  . Amini  (Univ.  of  Grenoble) 
presented  the  results  of  an  experimental 
investigation  of  the  development  of 
a turbulent  spot.  Amini’s  data  indi- 
cated that  a single  spike  in  the  fluc- 
tuation within  t lie  turbulent  burst 
develops  into  multiple  spikes  farther 
downstream.  The  model  of  a secondary 
instability  caused  bv  the  interaction 
of  the  primary  instability  and  the 
principal  flow  also  seems  to  fit  the 
data.  G.  I'abris  (Argonne  National  1 abo 
ratorv)  discussed  the  conditional  cam 
pi  mg  of  the  turbulent  wake  of  one  and 
two  cylinders.  M.  Wolfshtein  (The  Tech 
nioti,  Haifa)  discussed  the  influence 
of  the  structures  of  turbulence  on  the 
I'randtl  number  for  turbulent  energy 
while  l'.  Naot  (Genter  for  Technological 
1 ducat  ion,  Holon,  Israeli  presented 
some  thermodynamic  aspects  of  anisotro- 
pic turbulence. 

In  the  area  of  Mill'  turbulence  J.C.R. 
Hunt,  M.R.  Maxev,  and  R.J.  Holroyd 
(Univ.  of  Cambridge)  discussed  the  es- 
timating of  turbulent  shear  stresses 
in  the  presence  of  low- frequency  elec- 
tromagnetic fields.  P.l.  Sul  on  and 
U.  Frisch  (The  Observatory,  Nice,  France) 
and  A.  Alemarv  and  R.  Moreau  (Univ. 
Grenoble)  gave  results  of  a theoretical 
and  experimental  investigation  into 
the  influence  of  an  applied  magnetic 
field  on  homogeneous  Mill'  turbulence. 


A.  I'ouquet  and  II.  Frisch  (The  Observa 
tory,  Nice)  spoke  on  strong  Mill'  helical 
turbulence  and  the  dynamo  effect,  while 
1’.  I’laschko  reported  on  theoretical 
investigations  of  three-dimensional  dis 
turhances  of  Mill'  jets  with  an  aligned 
magnetic  field. 

Though  not  central  to  the  liquid 
metal  theme  of  the  Seminar,  S.  Lederman 
(Polytechnic  Inst,  of  New  York)  never 
theless  presented  an  enlightening  paper 
on  laser  scattering  in  flow  field  diag 
nostics.  He  discussed  elastic  and  in 
elastic  photon  scattering  and  showed 
how  concentration  and  temperature  of 
ionized  and  unionized  species  along  with 
velocity,  turbulence  intensity,  and  cross 
correlation  parameters  could  be  obtained 
simultaneously  and  nonintrus ivelv. 

In  all,  the  Seminar  (proceedings 
of  which  will  be  published)  was  highly 
successful  in  that  the  participants  ar- 
rived with  their  own  ideas  and  left  with 
many  more.  The  Chairman,  Prof.  Herman 
Branover,  and  entourage  deserve  manv 
kudos  for  their  excellent  organization 
and  the  skillful  running  of  the  meeting 
as  well  as  the  effort  expended  in  making 
the  visiting  firemen  welcome  and 
c om f o r t ab 1 e . ( Ma  r t i n less on ) 


LFAl'FRSHIP  RFSFARCH  TIIFMFS  AT  A 

SYMlY'STl'M  f5\  MIT  TT  YiiY  PSYGUOl  CG) 

The  research  commun i ca t ion  channels 
for  military  psychology  in  the  West  are 
kept  open  bv  the  lntern.it  ional  Symposium 
on  Applied  Military  Psychology,  and  the 
14th  annual  meeting  was  held  on  1"  .'1 
April  1 V> "■  S in  Florence,  Italy.  ONR 
1 ondon  is  the  agency  that  maintains  the 
continuity  of  the  meetings,  with  t lu- 
ma m work  each  vear  being  done  by  a dif 
ferent  host  country.  This  vear  the  host 
was  Italy,  with  Gol.  I'r.  M.  Stracca  in 
charge.  Thirty  seven  behavioral  sc  i 
entists  from  1J  countries  presented  a 
full  program  of  papers.  Rather  than 
try  to  sketch  all  of  these  papers,  it 
would  seem  useful  at  this  juncture  to 
review  leadership  research  themes  that 
arose;  leadership  was  a main  topic  of 
the  Symposium.  The  full  details  of  the 
proceedings  will  appear  m an  t'NRl  con 
Terence  report  at  a later  time. 
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The  leadership  domain  that  domi- 
nated the  discussions  was  infantry, 
which  is  appropriate  because  the  West 
has  several  million  men  in  this  fight- 
ing arm.  An  infantry  leader  is  a 
classic  kind.  The  basic  skills  of  the 
followers  involve  relatively  simple 
weapons  and  tactics,  and  the  leader 
will  know  them  better  than  the  men. 
Beyond  the  basics  which  the  followers 
know,  the  leader's  knowledge  includes 
a conceptual  grasp  of  largcr-scale 
tactics  and  strategy,  and  he  understands 
complex  weapons  like  artillery  and  air. 
Combat  leaders  of  small  infantry  units, 
such  as  the  platoon  or  the  squad,  may 
often  lead  in  the  literal  sense  of 
being  out  in  front.  Truly  an  infantry 
leader  is  a man  of  parts;  it  is  hard 
to  think  of  anyone  who  deserves  the 
label  "leader"  more  than  he. 

The  problem  with  military  psycholo- 
gists dwelling  unduly  on  the  infantry 
model  is  that  many  military  leaders 
are  required  to  have  dimensions  quite 
unlike  the  infantry  leader,  and  the 
winning  of  wars  will  depend  on  them  as 
much  as  on  infantry  leaders.  A modern 
military  unit  can  be  awash  in  advanced 
technology,  e.g.,  missiles,  radar,  and 
computers,  and  it  is  common  today  for 
a leader  to  supervise  personnel  who 
operate  and  maintain  them.  In  contrast 
to  the  infantry  leader  who  can  do  every- 
thing the  men  can  do,  the  leader  of 
a technologically  advanced  unit  lacks 
the  skills  of  his  followers.  Me  cannot 
program  the  computers,  fix  the  radar, 
or  perhaps  even  fire  the  missiles.  In- 
stead, he  is  a manager  of  resources 
who  knows  the  functional  characteristics 
of  the  equipment  under  his  command  and 
how  to  direct  his  men  to  use  them  for 
the  attainment  of  military  objectives. 
His  role  closely  resembles  an  industrial 
manager  who  organizes  resources  to 
achieve  production  and  marketing  goals. 
For  whatever  usefulness  the  infantry 
model  has,  military  psychologists  will 
have  to  give  a larger  share  of  attention 
to  the  selection,  training,  and  pro- 
ficiency measurement  of  officers  who 
manage  far  more  than  they  lead. 

Leadership  training  was  another 
conference  issue,  and  it  is  an  area 
where  significant  advances  probably 
will  not  come  until  psychologists  clear 
the  theoretical  air.  Which  of  these 
descriptions  is  correct? 

1.  Leadership  success  is  based 
on  a proper  combination  of  durable 
personality  traits.  Whether  leader- 


ship capability  is  general i table  across 
situations,  or  is  idiosyncratic,  is  un- 
clear with  this  position.  Leadership 
traits  might  generalize  widely,  or  dif- 
ferent combinations  of  them  might  be  re- 
quired for  different  situations.  Train- 
ing is  of  no  importance  for  this  point 
of  view  because  the  required  personality 
traits  are  durable  and  relatively  immune 
to  change.  The  research  task  is  to 
identify  leadership  traits  and  the  in- 
dividuals who  have  them. 

2.  Leadership  is  a composite  of 
skills  that  vary  from  situation  to  situ- 
ation; the  skills  are  idiosyncratic  and 
do  not  generalize.  Being  skills,  they 
can  be  taught  and  learned,  but  they  must 
be  learned  anew  for  each  situation  be- 
cause they  do  not  generalize  over  a 
range  of  situations.  The  research  task 
is  defining  the  skill  elements  and  the 
training  program  that  teaches  them. 

3.  Leadership  is  a composite  of  a 
small  number  of  general i zab le  skills 
that  are  the  central  elements  of  many 
leadership  situations,  and  once  they 
are  learned  they  can  be  employed  suc- 
cesfully  wherever  command  is  required. 
Being  skills,  they  can  be  discovered 
through  research,  incorporated  into 
training  programs,  and  taught. 

4.  Some  combination  of  the  above. 

The  characteristics  of  optimum  leader 

ship  training  programs  probably  cannot 
be  specified  until  research  has  sorted 
out  these  theoretical  accounts.  Clearly 
the  training  implications  of  each  are 
di fferent . 

A third  theme  that  coursed  through 
the  conference  was  how  the  selection, 
training,  and  proficiency  measurement  of 
leaders  is  validated.  What  is  the 
criterion  of  success?  The  ultimate 
criterion  for  military  leaders  is  success 
or  failure  in  war,  but  it  is  a criterion 
that  reasonable  people  wish  to  avoid. 

Even  if  war  did  become  available,  it  may 
be  so  situation  specific  and  so  tins  true 
tured  (from  a research  point  of  view! 
that  meaningful  validation  would  be  im- 
possible. Psychologists,  therefore, 


have  had  to  be  satisfied  with  the  lesser 
criteria  of  peacetime,  which  is  scien 
tifically  troublesome  because  peacetime 
criteria  may  be  unrelated  to  wartime 
ones.  Moreover,  the  longer  a country  is 
at  peace  the  more  there  is  adaptation 
to  peacetime  ways  of  operation,  and  so 
peacetime  criteria  become  more  and 
more  acceptable  to  us.  Increasingly  we 
select,  measure,  and  train  leaders  for 
peacetime  roles,  almost  as  if  we  forget 
what  the  military  is  for. 
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the  conferees  hail  no  new  ideas  on 
validation,  hut  then  neither  does  psvch 
ologv  as  a whole,  so  thev  cannot  he 
faulted.  lhe  replav  of  the  criterion 
problem  mac  have  been  tedious  for  old 
hands,  but  it  is  worthwhile  nevertheless. 
Old  tapes  mav  stimulate  someone  someday 
to  cast  off  established  wavs  of  thinking 
and  come  up  with  something  new. 
t Jack  A.  Adams  1 


[news  & NOTES 

IT RSON  \l 

1'iyyfessor  lan  lVug las.  Professor 
of  Geograplix  at  the  Univoi  si  tv  of  New 
Ingland,  Armidale,  Australia,  had  been 
appointed  to  a I'hair  of  Phvsical  lleo 
graph'  at  the  University  of  Manchester 
from  1 January  IP'P. 

Pi  . 1 . R . i' . Haw. i i d.  Reader  m 
GlmicaT  Psychology  in  the  University 
of  Surrey’s  Uepartment  of  1’svchotogv, 
has  been  appointed  to  a personal  i'hair 
m Clinical  Psychology. 

The  Koval  Institution  of  Great 
Britain  recently  reelected  the  Puke 
ot  Kent  as  president  and  Mr.  U.f. 

Thompson  as  treasurer.  Professor  ll.J.Y. 
TyrrelT,  Vice  Principal  of  Chelsea 
l o 1 Ye g e , was  elected  se,  r e t a r v . 

Mr.  Basil  Ivthall,  currently  Chief 
scientist  ‘Koval  STavvT  and  lVputx  Con 
troller  Research  and  1'evelopment  for 
establishments  and  Research  in  the  PR’s 
Mini 't  n of  Pefence,  has  been  appointed 
the  next  Pi  rector  of  NATO's  S\C1  \N 1 
Antisubmarine  Warfare  Centre,  la  Spe  • i a , 
Italv.  Me  will  replace  Mr.  Sven  lalck 
of  Penmark,  who  has  held  the  post  Tor 
the  last  three  years. 

obi  ruARjjrs 

Pr.  I.P.  Hoar,  internationally 
known  for  his  work  on  corrosion,  died 
on  o 'l.n  at  the  age  of  'l.  After  re 
veiling  his  PhP  in  1 0 V' , he  continued 
on  at  Cambridge  University  combining  re 
search  and  teaching  and  laid  the  founda 
t ions  of  a consulting  practice.  Until 
the  outbreak  of  Mill,  he  carried  out 
bast,  invest i gat  ions  for  the  Internation 
a 1 Tin  Research  and  Pevelopment  Council. 
Aftei  the  war,  spent  in  service  with 
the  Ministry  of  Supply,  he  returned 
to  Cambridge  a a University  lecturer 
and  later  became  Reader  in  the  Popart 
nent  of  Metallurgy.  Me  was  a foundation 
member  of  the  Go”  it. A Internationale  do 
rhernodvnaminuos  ot  do  C i net i>pie , be 


coming  President  m 1‘>SB.  At  various 
times  he  was  President  of  the  Inst  > t n 
t ion  of  Corrosion  and  Protection  Assov  i 
at  ion,  and  was  probable  best  known  as 
the  Chairman  of  the  Committee  on  Cor 
rosion  and  Protection,  which  issued 
what  became  known  as  the  Hoar  Report. 

Phis  pointed  out  that  much  money  could 
he  saved  hv  the  intelligent  application 
of  available  knowledge. 

Re imer  Poll  1 man , a pioneer  in  the 
fielvT  of  ultrasonic  techn  iv|ties  , died 
April  IP’S.  Mis  early  work  was  on 
various  applications  of  the  then  new 
t'ieKl  of  ultrasonics,  mu!  particularly 
on  problems  of  ultrasonic  imaging  of 
objects.  One  of  the  techniques  he 
developed,  widely  known  as  the  "Pohlman 
window,"  can  be  regarded  as  the  fore 
runner  of  ultrasonic  holography.  Prom 
IP  IS  to  IPS’  he  was  with  the  technical 
Uni  vers  i tv  flinch  (.  1'  I'M  A where  he  con 
tinned  his  work  in  biological  and 
medical  appl icat ions  and  also  developed 
new  methods  for  ultrasonic  cleaning, 
welding,  and  shaping  soleds.  for  the 
next  0 rears,  he  was  Professor  and 
Pi  rector  of  the  laboratory  of  Ultrasound 
at  the  Rheinish  Westphalian  technical 
University  in  Aachen  and  contributed 
hundreds  of  publications  on  ultrasonics. 

Me  was  the  German  editor  of  .' r :•  .v.". 
and  founded  the  Ultrasonic  Uocuinent  at  ion 
Venter  at  Aachen. 

Professor  John  George  A. il.it  in.  Pro 
fessor  v' f niooretiv.il  Thisics  at  ijueen 
Man  Go  liege.  University  of  london, 
died  on  IP  April  IP’S  at  the  age  of  oO . 
Born  and  educated  in  Budapest,  he  began 
his  academic  career  there  at  the  lech 
niv.it  University  .is  ,t  lecturer  in  phvsics. 
In  IP4’,  he  joined  louts  vie  Broglie 
at  the  Institut  Henri  Pei  iu  a re  , Un i ve i 
sitv  of  Paris  where  he  worked  on  the 
theory  of  the  positron.  Me  spent  two 
v ears  at  the  Niels  Bohr  Institute  in 
Gopenhagen  and  in  IPS’  joined  the  IV 
partment  of  Mathematical  Phvsics  at  the 
University  of  Birmingham.  Mis  work 
moved  increasingly  toward  more  t'unda 
mental  problems,  and  he  did  important 
research  on  the  divergence  tree  formula 
tion  of  quantum  elec t rodvnamics . Mow 
ever,  the  research  for  which  he  is 
perhaps  best  known  is  probable  his 
discovery  of  the  transformations  which 
max  be  used  to  give  an  elegant  descrip- 
tion of  the  superconduct ing  state.  Me 
later  applied  hts  methods  in  the  studi 
of  nuclear  phi  sics.  In  1 Po  - , he  took  up 
the  Ghair  at  ijiieen  Mari  Go  liege  where 
he  estahlishevi  a group  working  in  the 
theon  of  fundamental  particles,  to 
which  he  himself  made  v amt  t ibut  iv'iis  . as 
alvv'  tv<  condensed  mattei  phvsics. 
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f J '8  SYMPOSIUM  ON  HIXirriONS  OF  MK'ROBl.U  MIMHRAM'S,  miUNUTN, 

(1TRMANY , S ' SI  l’TI-MBI  R I1'”  h\  J.1.  Sippel 

A discussion  of  some  of  t lu'  papers  presented  at  the  Symposium 
on  functions  of  Microbial  Membranes,  which  was  held  at  the 
University  of  Tiihingen,  5-'  September  A complete  list 

of  papers  given  at  the  Symposium  is  included  as  an  appendix. 


R-l-'S  SlIl’fRUONUUCT  1NU.  MICROWAYI  I’AYITY  K I S l ARi'H  AT  SUM!  NS  by  1 .U. 

f s s i g 

Information  derived  from  a visit  to  Siemens  At!,  Irlangen,  fRt!, 
to  discuss  their  work  on  superconducting  microwave  cavities 
is  presented.  The  results  obtained  with  niobium  and  niobium 
tin  (.NbjSn)  over  the  last  few  rears  are  reviewed.  Siemens' 
current  interests  are  to  continue  work  with  Nb.Sn,  to  explore 
new  l'M-cavitv  designs,  improve  cavitv  reproducibility  and  to 
produce  less  expensive  cavities. 


K-J-’S  UNUI  RHATI  R ! NSJ’l  CT  ION  AND  NON  HI  STRU0T1  Yf  TfSTINU.  Ul  OITSIIORI 

STRUCTURbS  by  R.l,  Brackett 

Regulations  have  been  established  by  the  governments  of  coun 
tries  bordering  the  North  Sea  which  require  annual  inspection 
of  offshore  structures.  This  has  resulted  in  a much  more  in 
tensive  use  of  Nondestructive  Vesting  INOTI  techniques  for  un 
derwater  inspection  than  currently  exists  in  the  United  States. 
This  report  presents  a review  of  the  NUT  techniques  and  equip 
ment  currently  used  in  the  North  Sea  area  and  discusses  some 
of  the  research  being  conducted  in  the  Ilk  and  Norway  to  improve 
the  quality  of  underwater  NUT  inspection. 
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